Archief RadioDatabase.nl 



BAMA KOPIE 



System Multimeter 

PM2535 



Operation Manual/Gebrachsanleitung/Notice d’emploi 

4822 872 30387 

900810 




PHILIPS 



PHILIPS 



Archief RadioDatabase.nl 



BAMA KOPIE 



IMPORTANT 

In correspondence concerning this instrument, please quote the type number and serial number as given on 
the type plate. 

NOTE: The design of this instrument is subject to continuous development and improvement. 

Consequently, this instrument may incorporate minor changes in detail from the information 
contained in this manual. 



WICHTIG 

Bei Schriftwechsel uber dieses Gerat wird gebeten, die genaue Typenbezeichnung und die GerStenummer 
anzugeben. Diese befinden sich auf dem Leistungsschild. 

BEMERKUNG: Die Konstruktion und Schaltung dieses QerSts wird standig weiterentwickelt und verbessert. 

Deswegen kannn dieses Gerat von den in dieser Anieitung stehenden Angaben abweichen. 



IMPORTANT 

RECMANGE DES PIECES DETACHEES (Reparation) 

Dans votre correspondence et dans vos reclamations se rapportant S cet appareil, veuillez TOU JOURS 
indiquer le numero de type et le numero de serie qui sent marques sur la piaquette de caracteristiques. 

REMARQUE: Cet appareil est I’objet de dSveloppements et ameliorations continuels. En consequence, 

certains details mineurs peuvent differer des informations donndes dans la presents notice 
d’emploi et d'entretien. 



© N.V. PHILIPS GLOEILAMPENFABRIEKEN-EINDHOVEN-THE NETHERLANDS-1990 



PAINTED IN THE NETHERLANDS 
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OPERATOR SAFETY 



Read this page carefully before Installation and use of the instrument. 



GENERAL INFORMATION 

The instrument described in this manual is designed to be used by properly-trained personnel only. 
Adjustment, maintenance and repair of the exposed equipment shall be carried out only by qualified 
personnel, who are aware of the hazards involved. 



SAFETY PRECAUTIONS 

For the correct and safe use of this instrument it is essential that both operating and service personnel follow 
general ly-acoepted safety procedures in addition to the safety precautions specified In this manual. Specific 
warning and caution statements, where they apply, will be found throughout the manual. Where necessary, 
the warning and caution statements and/or symbols are marked on the apparatus. 



CAUTION AND WARNING STATEMENTS 

CAUTION: is used to indicate correct operating or maintenance procedures in order to prevent damage to or 
destruction of the equipment or other property. 

WARNING; calls attention to a potential danger that requires correct procedures or practices in order 
to prevent personnel injury. 



SYMBOLS 

A Read the operating 
instructions. 



Explanation of symbol 
To preserve the instrument from damage 
the operator must refer to an explanation 
in the instruction manual. 



IMPAIRED SAFETY PROTECTION 

Whenever it is likely that safe operation is impaired, the instrument must be made inoperative and secured 
against any unintended operation. 

The appropriate servicing authority must then be informed. 
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2. GENERAL INFORMATION 



2.1 INTRODUCTION 

The PM2535 is a digital, automatic multimeter controlled by a microcomputer. 

The instrument has the following capabilities: 

- Standard multimeter functions 

- Help functions 

- Input of figures 

- Extended capabilities via the IEC-625/IEEE-48e interface 

The standard multimeter functions (white text) are; 

- Direct voltages (Vtw) 

- Alternating voltages (V~) true RMS, ac coupled. 

- Direct currents (Anr) 

- Alternating currents (A''-) true RMS, ac coupled. 

- Resistance, in two-wire (0-2 W) and four-wire (0-4 W) configuration 

- Temperature “C 

Ranges can be selected manually, automatically or remote. 

Beside the standard functions the user can alter the speed to increase the number of measurements per 
second, or to obtain a higher resolution. 

The filter function switches in a frequency filter in the function V~ and A^^; In all other functions (except ®C) 
it acts as a digital filter. 

Offset in the lowest dc range can be compensated by using the NULL function. 

Measurements can be started with an internal, manual or external facility. External starting is possible via 
the trigger input, or via the lEC/IEEE-bus interface. 

The help functions (green text) are: 

- Mathematical functions, processing the measuring data such as: 

AX+B 

dBm 

ZERO 

- Aquisition/presentatlon of the measuring data such as: 

DELAY, LIMITS, BURST. 

RD.BUF, MIN/MAX, LIMITS, DIGITS 



- Function programming such as: 

To store and call combinations of instrument settings. PROG. SEQU (SYSTEM 21) 

• General 

Bleeper <] on/off, CHECK, ENTER . CLR (CLEAR) 

The input of figures (blue text) 

0...9, polarity and decimal point 

Extended cap^ilities via the IEC-625/IEEE-486 interface 
All the manual controls are also possible via the Interface. 

The PM2535 is equipped with an internal guard, which is externally accessible. Therefore, very low levels 
with noise voltages can be measured with high accuracy. 
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2.2 CHARACTERISTICS 

2.2.1 Safety Ctiaracteilsties 

This apparatus has been designed and tested in accordance with Safety Class I requirements of lEC 

Publication 348 , Safety Requirements for Electronic Measuring Apparatus and CSA 656B, and has been 

supplied in a safe condition. 

This manual contains information and warnings which must be followed to ensure safe operation and to 

retain the instrument in a safe condition. 

This instrument: 

- satisfies the requirements of EEC Council Directive NO. 73/23 EEC in that it conforms with 
lEC Publication 348* 

- is listed by the Canadian Standards Association as certified. 

- is certified by the Independent German Testing and Approvals Institute VDE (and has been tested 
according to VDE 0411, Part 1)* 

2.2.2 Performance Characteristics 

- Properties expressed in numerical values with stated tolerance are guaranteed by PHILIPS. Specified non* 
tolerance numerical values indicate those that could be fiominally expected from the mean of a range of 
identical instruments. 

* This specification is valid after the instrument has warmed up for 30 minutes (reference temperature 23 ^C 
± 2 °C) to reach the 90 days accuracy. The warm-up time to reach the 24 hours specification is 2 hours. 
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2.2.3 Vdc 

Ranges 300 mV. 3 V. 30 V, 300 V 

Measuring modes: 



Speed 

mode 


Measuring speed (depen- 
ding on measured value) 


Nominal scale 
length 


Resolution 

on 300 mV range 


Speed 1 


0.2 up to 0.3 meas/s 


3 000 000 


100 nV 


Speed 2 


2 up to 3 meas/s 


300 000 


1 nV 


Speed 3 


20 up to 30 meas/s 


30 000 


10 nV 


Speed 4 


>100 meas/s 


3 000 


100 nV 



Notes: - Stated measuring speed is exdudirtg fEC/IEEE controller. 

- At s^ed t d^play value will be updated within 0.5 s after a step-change of input signal. 



Accuracy is given in: ±(% of reading + % of range) relative 

to calibration values 



Speed 

mode 


Range 


Accuracy 
24 h. 
teal ±1 


Accuracy 
90 days, 
teal ±5 


Accuracy 
1 year, 
tcal± 5*C 


Speed 


300 mV 


0.0025 + 0.0013* 


0.007 + 0.0017* 


0.012 -t- 0.0017* 


1 and 2 


3 V 


0.0020 + 0.0010 


0.005 + 0.0013 


0.010 + 0.0013 




30 V 


0.0025 -t- 0.0013 


0.006 -t- 0.0017 


0.015 + 0.0017 




300 V 


0.0025 + 0.0010 


0.006 + 0.0013 


0.010 + 0.0013 


Speed 3 


300 mV - 300 V 


0.0033 + 0.0033 


0.008 + 0.005 


0.010 + 0.005 


Speed 4 


300 mV - ^ V 


0.033 + 0.033 


0.04 + 0.05 


0.05 + 0.05 



* valid when using ”NULL'V 



Temperature coefficient in range outside ±(0,002 % of reading + 0.0005 % of range)/K 

fcaJ ± 

Input impedance: 10 MO // 30 pF 

at overload on 300 mV and 3 V ranges: 

100 NO// 30 pF 



Offset current in input: 



<30 pA 
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Series Mods Rejection: 





Mains frequency 




50or 60Hz ±01 % * 


50 or 60 Hz ±1 % * 


Speed 1 


>80 dB 


>60 dB 


Speed 2 


>70 dB 


>50 dB 


Speed 3 


>60 dB 


>40 dB 


Speed 4 


0 


0 



* valid for 50 Hz or 60 Hz version respectively 



Max SM signal Peak value 140 % of range 

Common Mode Rejection 

(measured with 1 kQ unbalance, guard connected to CM voltage) 





DC signal 


50 or 60 Hz ±0.1 % * 


50 or 60 Hz ±1 % ‘ 


Speed 1 


>140 dB 


>160 dB 


>140 dB 


Speed 2 


>140 dB 


>150 dB 


>130 dB 


Speed 3 


>140 dB 


>140 dB 


>120 dB 


Speed 4 


>140 dB 


> 80dB 


> 80 dB 



• valid for 50 Hz or 60 Hz version respectively 



Max. CM voltage 250 Vac or dc, 350 Vpeak between ”0’* and guard 

250 Vac or dc, 350 Vpeak between guard and ground 

Response time (Filter off): (at single trigger first reading is within specified distance from final value when 

step-input and trigger command are given simultaneously). 





exd. ranging 


ind.ranging * 




internal 

trigger 


single 

trigger 


internal 

trigger 


single 

trigger 


digits from 

final value 


Speed 1 


<5.0 s 


<4,4 s 


<5.1 s 


<5.1 s 


50 


Speed 2 


<950 ms 


<540 ms 


<750 ms 


<800 ms 


10 


Speed 3 


<100 ms 


< 50 ms 


<210 ms 


<220 ms 


10 


Speed 4 


< 30 ms 


< 15 ms 


< 80 ms 


< 80 ms 


5 



* Ranging over max, number of ranges. 



Maximum input voltage Ranges 300 mV and 3 V: 400 V for <30 s 

300 V continuously 

600 Vpeak 

Ranges 3B V and ^ V: 400 V continuously 

600 Vpeak 

Max. allowable V.Hz product 10® 

Offset voltage and thermal voltages on 300 mV 
range can be compensated via "NULL” pushbutton. 
Nulling range ±100 ^V. 

Digital filter can be switched on/off via "FILTER*’ 
pushbutton. Filter characteristic exponential with 

automatic reset after step change. 



Zeroing 



Filter 



Clip indication 



Signals clipping in input circuit during measuring 
cycle. Measuring cycle is normally finished and 
displayed including a warning symbol " t *’. 
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2.2A Vac 

Converter type 



AC-coupled RMS 



Ranges 



300 mV, 3 V, 30 V, 300 V 



Frequency range 



Filter on 40 Hz - 100 kHz (default) 
Filter off 400 Hz - 100 kHz 



Measuring modes: 



Speed mode 


Measuring speed (int trig) 
(depending on measured value) 


Nominal 
scale length 


Resolution 
on 300 mV 

range 


Speed 2 
Speed 3 


2.2 up to 3 meas/s 
20 up to 30 meas/s 


30 000 
3000 


10ftV 

100 



Nate: StBted measuring is exciuding tBC/lEBE controlier 



Accuracy is: Valid over 1-100 % of range: 

±(% of reading + % of range) relative 
to calibrated values 



Speed 

2 and 3 


Frequency range 


Accuracy 

24 h, 

tcal±1 ^C 


Accuracy 
90 days, 
teal ±5 “C 


Accuracy 
1 year, 
teal ±5 •’C 


Filter on 


40 Hz - 5 kHz 


0.1 + 0.1 


0.2 + 0.1 


0.3 + 0.1 


Filter off 


400 Hz - 5 kHz 


0.1 + 0.1 


0.2 + 0.1 


0.3 + 0.1 


Filter on 
and off 


5 kHz -100 kHz 


(0.02 + 0.02)/kHz 


(0 04 + 0.02)/kHz 


(0 06 + 0 02)/kHz 



Temperature coefficient in range outside ± 0.03 % of reading/K 

teal ±5 “C 



Input impedance 



Ranges 300 mV and 3 V: T2 MQ // 30 pF 
Ranges 30 V and 300 V: 0.93 MQ // 30 pF 



Common Mode Rejection 
(guard connected to '"0"' 
1 Ml unbalance) 



120 dB for dc signals 

80 dB for ac signals of 50 Hz, 

decreasing with 20 dB/dec 



Maximum CM voltage 



250 Vac or dc, 350 Vpeak between ”0” and guard 
250 Vac or dc, 350 Vpeak between guard and ground 



Response time: (at single trigger first reading is within specified distance from final value when step-input 
and trigger command are given simultaneously). 





Excl. ranging 




IncI 


ranging 




Digits 

from 




Filter on 


Filter off 


Filter on 


Filter off 




Trigger 


Trigger 


Trigger 


Trigger 


final 

value 




internal 


single 


internal 


single 


internal 


single 


internal 


single 




Speed 2 


<1.8 s 


<1.6 s 


<1.1 s 


<650 ms 


<2.1 s 


<3.1 s 


<1.3 s 


<1.5 s 


10 


Speed 3 


<0.9 s 


<1.0 s 


<200 ms 


<200 ms 


<1.7 s 


<2.7 s 


<800 ms 


<900 ms 


10 
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Crest factor 



Maximum input voltage 
Maximum V.Hz product 
Maximum dc voltage on input 



2.2.5 Resistance (2-wir8, 4-wire) 
Input configuration 



Ranges 2-wire 
4-wire 



Measuriing modes: 



Speed mode 


Ranges 


Measuring speed 
(depending on 
measured value) 


Nominal 

scale length 


Resolution 


Speed 1 


3 kC2-3 MQ 


.2 up to .3 meas/s 


3 000 000 


1 m£i - 1 Cl 




30 MQ 


.2 up to .3 meas/s 


300 000 


100 Cl 




300 MQ 


.2 up to .3 meas/s 


^000 


10 kCl 


Speed 2 


3 kn-3 MQ 


2 up to 3 meas/s 


300 000 


10 mCl - 10 Cl 




30 MQ 


2 up to 3 meas/s 


30 000 


1 kCl 




300 MO 


2 up to 3 meas/s 


3 000 


100 kCl 


Speed 3 


3 ka-3 MO 


20 up to 30 meas/s 


30 000 


100 mCl - 100 Cl 




30 MQ 


20 up to 30 meas/s 


3000 


lOkCl 




300 MQ 


20 up to 30 meas/s 


300 


1 MCI 


Speed 4 


3 k£2-300 kn 


>65 meas/s 


3 000 


1 Cl - 100 Q 



>3,3 at full scale, increasing down scale by 
^ ^ ^ full scale 
^ reading 

with a maximum of 33. 

Warning on display when clipping occurs, 
by symbol 

All ranges 400 Vac or dc, 600 Vpeak. 

10 ^ 

400 V 



2-wire via ”0’^ and "V-Ohm” 

4-wire via PROBE 

3 kQ, 30 kO, 300 kQ, 3 MQ, 30 MQ, 300 MO, 
3 kO, 30 kO, 300 kO, 3 MO. 



Notms: - Staled measmng speed is excluding lEC/lEEE controller, 

- Ai Speed t display value wilf be updated within 0,5 s after a step-change of input signal. 



Accuracy is given in: 



± (% of reading + % of range) relative 

to calibration values 



Speed 

mode 


Range 


Accuracy 
24 h, 
teal ± 1 


Accuracy 
90 days, 
teal ±5 "C 


Accuracy 
1 year, 
teal ±5 “C 


Speed 


3 kCl - 300 kD 


0.01 


+ 0.0033 


0.02 + 0.0033 


0.03 + 0.0033 


1,2 


3 MCI 


0.02 


+ 0,0033 


0.04 + 0.0033 


0,05 + 0.0033 


and 3 


30 MCI 


0.06 


+ 0.0033 


0.10 + 0.0033 


0,15 + 0.0033 




300 MCI 


0.8 


+ 0,033 


1,6 + 0.033 


2 0 + 0.033 


Speed 4 


3 kCl-300 kCl 


0.033 


+ 0.033 


0.05 + 0.033 


0.06 + 0.033 
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Temperature coefficierit in range outside: 

teal ±5 

Ranges 3 kO - 3 MO 

30 MO 
300 MO 

Measuring current 

Maximum lead resistance in 
4"Wire configuration 

Maximum voltage at open input 

Polarity input sockets 
Testing semiconductor junctions 

Protection 



±0.005 % of reading/K 
±0.02 % of reading/K 
±0.05 % of reading/K 

1 mA at 3 kO down to 10 nA at 

300 MO (non-linear) 



100 Q 
<10 V 

negative, ” 0 ” positive 

Possible in forward {up to Vf » 3 V) and 
reverse direction 

2>wire terminals: up to 250 Vac or dc, 350 Vpeak 

4-wire terminals: up to 30 Vac or dc, 42 Vpeak 



Common Mode voltage influence 

(measured with "guard” and "0" connected to CM voltage) 



Speed 


DC signal 


50 or 60 Hz ±0.1 % 


50 or 60 Hz ± 1 % 


1.2.3 

4 


0.00002 

0.002 


0.00002 

0.01 


0.0002 

0.01 



Maximum CM voltage: 

- 2-wire configuration 260 Vac or dc, 350 Vpeak between ”0" and guard 

250 Vac or dc, ^0 Vpeak between guard 
and ground 

- 4-wire configuration 30 Vac or dc, 42 Vpeak between ”0” and 

ground; guard must be connected to "0” 



Response time: (filter off) 

(at single trigger first reading Is within specified distance from final value when step-in pul 
and trigger command are given simultaneously) 



Speed 

Mode 


Ranges 


Excl. ranging 


Incl. ranging 


Digits 
from final 
value 


internal 

trigger 


single 

trigger 


internal 

trigger 


single 

trigger 


Speed 1 


3 k£2 • 3 MD 


<5.0 s 


<4.4 s 


<5.2 s 


<5.2 s 


50 




30 MQ 


<5.2 s 


<4.6 s 


<5.6 s 


<5.8 s 


50 




300 MQ 


<5.5 s 


<4.9 s 


<5.8 s 


<6.0 s 


50 


Speed 2 


3 kQ - 3 MQ 


<960 ms 


<540 ms 


<750 ms 


<800 ms 


10 




30 MD 


<1.3 s 


<700 ms 


<1.1 s 


<1.2 s 


10 




300 MQ 


<2.0 s 


<1.0 s 


<1.3 s 


<1.4 s 


10 


Speed 3 


3 k£i - 300 kQ 


<110 ms 


< 60 ms 


<220 ms 


<230 ms 


10 




3 MQ 


<140 ms 


< 90 ms 


<500 ms 


<500 ms 


10 




30 MQ 


<300 ms 


< 300 ms 


<1.0s 


<1.0 s 


10 




300 MQ 


<500 ms 


<500 ms 


<1.5 s 


<1.5 s 


10 


Speed 4 


3 kQ - 300 kQ 


<40 ms 


<25 ms 


<90 ms 


<90 ms 


5 
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Filter Digital filter can be switched on/off 

via '"FILTER" pushbutton* 

RIter characteristic: exponential with automatic reset 
after step change 

Clip indication Signals clipping in input circuit 

during measuring cycle* 

Measuring cycle is normally finished and displayed 
including a warning symbol ” t ", 



2.2*6 Ido 

Ranges 30 mA. 3 A 

Measuring modes: 



Speed 

mode 


Measuring speed (depen- 
ding on measured value) 


Nominal scale 
length 


Resolution 

on 30 mA 
range 


Speed 2 


2 up to 3 meas/s 


300 000 


100 nA 


Speed 3 


20 up to 30 meas/s 


30 000 


1 nA 


Speed 4 


>100 meas/s 


3 000 


10 mA 



Note: - stated mmsurmg speed is exctudir^ tEC/t£BB contoller. 



Accuracy is given in: ± (% of reading + % of range) relative to 

calibration values 



Speed 

mode 


Range 


Accuracy 

24 h 

teal ±1 


Accuracy 
90 days, 

teal ±5 


Accuracy 

1 year, 

teal ±5^0 


Speed 
2 and 3 


30 mA and 3 A 
<1 A 
>1 A 


0.01 + 0.005 
0.1 + 0.01 


0.03 + 0.005 
0.15 + 0.01 


0.05 + 0.005 
0.2 + 0.01 


Speed 4 


30 mA and 3 A 
<1 A 
>1 A 


0.01 + 0.03 
0.1 + 0.05 


0.03 + 0.03 
0.15 + 0.05 


0.05 + 0.03 
0.2 + 0.05 



Temperature coefficient outside range ± (0,005 % of reading + 0.001 % of range)/K 

teal iS 

Voltage drop Range 30 mA <250 mV 

Range 3 A <600 mV 

Protection By fuse 3*15 AF 

Up to 250 Vac or dc, 350 Vpealk* 



Series Mode Rejection 





Mains frequency 




50 or 60 Hz ±0.1 % * 


50 or 60 Hz ± 1 % * 


Speed 2 


>70 dB 


>50 dB 


Speed 3 


>60 dB 


>40 dB 


Speed 4 


0 


0 



BAMA KOPIE 



valid for 50 Hz or 60 Hz version respectively 
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Max. SM signal Peak value 150 % of range 

Common Mode voltage 

influence ± (% of rangeAO 





DC signals 


50 or 60 Hz ±0.1 % * 


50or 60 Hz ±1 % * 


Speed 2, 3 


0.00002 


0.00002 


0.0002 


Speed 4 


0.002 


0.01 


0.01 



* valid for 50 Hz or 60 Hz respectively 



Max, CM voltage 250 Vac or dc, 360 Vpeak between ”0” and guard 

250 Vac or dc, 350 Vpeak between guard and 

ground 

Response time: (at single trigger first reading is within specified distance from final value when step-input 
and trigger command are given simultaneously) 





excl. ranging 


incl. ranging 


Digits 


internal 

trigger 


single 

trigger 


internal 

trigger 


single 

trigger 


from final 
value 


Speed 2 


<950 ms 


<540 rrrs 


<750 ms 


<800 ms 


10 


Speed 3 


<100 ms 


<50 ms 


<210 ms 


<220 ms 


10 


Speed 4 


<30 ms 


<15 ms 


<80 ms 


<80 ms 


5 



Filter 



Clip indication 



2.2.7 lac 

Converter type 

Ranges 

Frequency range 



Digital filter can be switched on/off via "FILTER” 
pushbutton. 

Filter characteristic exponential with automatic reset 

at step change 

Signals clipping in input circuit during measuring 
cycle. 

Measuring cycle is normally finished and displayed 
including a warning symbol ”t”. 



AC-coupled RMS, no DC component allowed- 
30 mA, 3 A 

Filter on: 40 Hz - 1 kHz (default) 

Filter off: 400 Hz - 1 kHz 



Measuring modes: 



speed 


Measurirtg speed (int trig) 


Nominal 


Resolution 


mode 


(depending on measured value) 


scale length 


on 30 mA 
range 


Speed 2 


2.2 up to 3 meas/s 


30 000 


1 nA 


Speed 3 


20 up to 30 meas/s 


3 000 


10 



Note: Stated measumg speed is excluding lEC/iBEE coniroiief. 
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Accuracy is: 



Valid over 1-100 % of range; 

± {% of reading + % of range) relative to 
calibrated values 



Speed 
2 and 3 


Frequency range 


Accuracy 
24 h, 

teal ±1 ""C 


Accuracy 
90 days, 
teal ±5 *C 


Accuracy 
1 year, 
teal ±5 “C 


Filter on 
Filter off 


40 Hz - 1 kHz 
400 Hz - 1 kHz 


0.1 + 0-1 

0.1 + 0 1 


0.2 + 0.1 
0.2 + 0.1 


0.3 + 0.1 
0.3 + 0.1 



Temperature coefficient in range outside ±0.03 % of reading/K 

*cal ±5 “C 



Voltage drop 



Range 30 mA <250 mV 
Range 3 A <600 mV 



Protection 



By fuse 3.15 AF 

Up to 250 Vac or dc, 350 Vpeak 



Common Mode voltage 

influence ±0.0001 o/o of rangeA/ for DC signals 

± 0.0001 % of range/V for AC signals up to 100 Hz 

Maximum CM voltage 250 Vac or dc, 350 Vpeak between "0” and guard 

250 Vac or dc, 350 Vpeak between guard and 
ground 



Response time; (filter off) 

(at single trigger first reading is within specified distance from final value when step-input 
and trigger command are given simultaneously) 





Exd. ranging 


IncL ranging 






Filter on 


Filter off 


Filter on 


Filter off 


Digits 

from 




Trigger 


Trigger 


Trigger 


Trigger 


final 

value 




internal 


Single 


internal 


single 


internal 


single 


internal 


single 




Speed 2 
Speed 3 


<1.8 S 
<0.9 s 


<1.5 s 
<1.0 s 


<1.1 s 
<200 ms 


<650 ms 
<200 ms 


<2.1 s 
<1.7S 


<3.1 s 
<2.7 s 


<1.3 s 
<800 ms 


<1.5 s 
<900 ms 


10 

10 



Crest-factor >3.3 at full scale, increasing down scale by 

3.3 X — with maximum of 33. 
reading 

Warning on display when clipping occurs, by 
symbol "t”. 
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2.2.8 Temperature CC) 
Measuring principle 

Recommended probe 

Range 

Resolution 

Measuring current 
Linearisation 

Accuracy 

Temperature coefficient 
Response time (excl. probe) 



Max. voltage between ”0” and guard 
Max. voltage at probe tip 

2.2.9 Converter characteristics (of analog-to-digital 
Type of conversion 

Operating principle 

Commutation point 

Basic mode of operation; 

- manually triggered 
• externally triggered 

- repetitive triggered 
Range setting 



Polarity setting 



Pt-100 probe, according to DIN 43760, in 4-wire 
configuration via PROBE input 

Philips PM 9249 (-60 "C up to +200 “C) 

-100 X up to 850 “C 

Speed 2; 0.1 “C 
Speed 3; 1 *C 

1 mA 

Probe characteristics according to DIN 43760 
is linearised within stated accuracy limits 



Excl. probe ± (0.3 % of reading + 0.2 “C) 

± (0.01 % of reading + 0.003 % of range)/K 





internal trig. 


single trig. 


Speed 2 
Speed 3 


<750 ms 
<75 ms 


<550 ms 
<65 ms 



Note: Stated measuring speed is exduding 
lEC/IEEE contrdler. 



30 Vac or dc, 42 Vpeak 
Depending on probe 



Linear 

Integrating ADC 

At the end of each representation unit 



Via "SINGLE” pushbutton on front. 

In "SINGLE TRIGGER" mode via rear input 
"EXT TRIG” (BNC). 

Starting a measurement via the interface is possible 
in SINGLE TRIGGER mode. 

In ”INT TRIGGER” mode a new measurement is 
started automatically after completing the previous 
one. 

Selectable between AUTO and MANUAL ranging 

• Manual with UP and DOWN switches 

• Automatic: 

• upranging at about 100 % of scale, 

3 000/30 000/300 000/3 000 000 

• downranging at about 9 % of scale, 
270/2700/27 000/270 OOO 

Automatic setting on Vdc, Adc, “C, 
blanked in other functions 
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Resolution 



Initial settings after 
power on or reset 

2.2.10 Time function 

Input settling time 



Sampling time 



2-2.11 Input terminal arrarigement 
Number of sockets 



Input configuration 

Impedance between sockets 



Maximum voltage between 

input sockets 



1:3 000 

1 : 30 000 
1 : 300 000 
1 : 3 000 000 

depending on selected function, range and spe^ 
mode 



As stored in program 0. {PRCW3 0) 



Automatically adapted to obtain a correct measuring 
result when input signal and trigger signal are given 
simultaneously in Single Trigger mode 




- 5x safe 4 mm terminals on removable input unit 
mounted in front; can also be mounted on rear 
(guard, 0 v-fi, OAt V-fi, A). 

- 2x 8 pin DIN connectors for PROBE, one on front 
and one on rear. Only one socket accessible at a 
time. 



Asymmetrical, floating, guarded 



guard - ground 


>10Gfi//<1000pF 


guard - 


>10Gn//<1000pF 


'*0'" - ground 

”0” - V-0 
-0’^ -A 


>20 GQ // < 500 pF 
’ depending on function 
and range, see relevant 
spec, points. 


"CV-Q” - ”0a” 


directly connected 


guard - ground 


250 Vac or do, 350 Vpeak 


guard -”0” 


250 Vac or dc, 350 Vpeak 


”0” -ground 


250 Vac or dc, 350 Vpeak 


V-fi - ground 


450 Vac or dc, 600 Vpeak 


A - ”0” 


250 Vac or dc, 350 Vpeak 
fuse protected (Imax. 3 A) 


V-fi - 


depending on function 



and range; see relevant 
specification 
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2,3 OPERATIONAL DATA 

Warm-up time 

Safety 

Mechanical characteristics 

Recalibration interval 
Back-up battery life-time 

2.3.1 Display 

Visual representation 

Number of digits 

Number of representation 
units 

Means of representation of 
output value 

Polarity representation 

Decimal point representation 
Means of function representation 

Means of units representation 

Overload representation 

Indication of exceeding crest-factor or clipping 
input circuit 

Data hold 
Range hold 

Acoustic representation 



30 minutes to reach specified 90 days accuracy 
2 hours before calibration and for 24 h specification 

According to IEC-348/VDE 041 1 

Safety Cfs^s I 

CSA 556-B 

Dimensions: 280 x 210 x 86 mm 

Mass: 2,86 kg. 

Cabinet material: Aluminium case 
plastic front 

1 year 

5 years 



6.5, 5.5, 4.5, 3,5* depending on 
function, range and speed mode 

3 000 

30 000 depending on function, 

300 000 range and speed mode 

3 000 000 



7-segment, reflective LCD display, 9 mm 

Automatic indication of + or - , or 
blanked according to measured quantity 

Indicated in LCD display 

Selected function is indicated in LCD via units 
indication and annunciators 

Via 16-segment characters in LCD; mV, V, 0, kO, 
Mfi, ^A, mA, 

Display indicates ^'OL'' 

” t ” in LCD, measured value remains on display 



Possible in SINGLE TRIGGER mode via 

’^SINGLE” pushbutton or EXT TRIG input on 

rear, or by using Data Hold Probe PM9267 

Possible via RANGING "AUT/MAN'^ switch 
Signal is given: 

- at Vdc and Vac when overload occurs on 

300 V range (cannot be switched off) 

- at Adc and Aac when overload occurs on 
3 A range (cannot be switched off) 

- in the help-funtions (selectable) 
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2.3.2 lEC/IEEE interface 
lEC/IEEE interface 

See section 5.2. for specification 

2.3.3 System 21 interface 
Interface function 

Connector type 

Available supply 

2.3.4 External control 
Remote programmable 

External triggering 



According to IEC-62S, IEEE-488 



Master furtction System 21 bus 
9-pin female D-connector 
current 200 mA 



Via lEC/IEEE-bus 
Via BNC on rear 

- Trigger pulse negative-going, width >15 ^^s 
H = +2.4 ... +20 V 

L = -20 ... +1 V 

- By short-circuiting EXT TRIG input one 
measurement is performed. 

Recovery time >10 ms 

- EXT TRIG input is protected up to 60 Vac or dc, 
85 Vpeak 



2.4 ENVIRONMENTAL CONDITIONS 



General 



The environmental data mentioned in this manual are based on the results of the manufacturer s checking 
procedures. 

Details on these procedures and failure criteria are supplied on request by the PHILIPS organisation in your 
country, or by PHILIPS, INDUSTRIAL & ELECTRO-ACOUSTICAL EQUIPMENT DIVISION, EINDHOVEN, 
THE NETHERLANDS. 

Operating conditions are specified according to lEC 359. 



2.4.1 Climatic conditions 

Temperature 

Reference temperature 

Rated range of use 

Limit range of operation 

Limit range of storage and transport 



Group I with extension of the temperature limits 



23 "C ± 1 “C 
0 “C ... 50 “C 
0 <*C ... 55 “C 
-25 “C ... +70 **C 



Humidity 

Reference rel. hum. 

Rated range of use 
Limit range of operation 
Limit range of storage and transport 
Max. dew-point 



45 - 75 % RH 

20 - 80 % RH (no condensation) 
20 - 80 % RH 
5 - 95 % RH 
25 “C 



Barometric pressure 

Rated range of use 

Limit range for storage and transport 



70 kPa to 106 kPa (up to 2200 m) 
53.3 kPa to 106 kPa (up to 4^0 m) 
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2.4.2 MechaniGal conditiofis 
Group 



2 



2.4.3 



Line supply conditions 

Group S2 



Voltage 

Reference value 
Rated range of use 



230 V ±1 % 
230 V ±10 % 



Note: instrument can be altered internally for a nominal mains voltage of 1 15 V, 



Frequency 

Reference value 50 Hz ± 1 % 

Rated range of use 50 Hz + 1 

Note: Instrument can be altered internally for a nominal mains frequency of BO Hz 



Interruptions 

Interruption <10 ms: no influence 

>10 <500 ms: instrument may either restart or 
continue 

>500 ms: instrument will restart, condition equals 

situation as stored in program 0 (PROG 0). 

2.4.4 Power consumption 

Power consumption <20 VA 

Electromagnetic compatibility 

Conducted interference CISPR publ 11 and 14 

VDE 871-B and 875-K 

Radiated interference VFG 1046/64 



2A.S Accessories 

Supplied with instrument: 



Measuring leads PM9266 (incl. probes) 

Mains supply cable 

Spare fuses 

Operating manual 

8-pin DIN connector 



Optionally available 

Specific accessories for PM2535 4-wire Q cable PM9264/01 

Shielded measuring cable PM9265/01 



Universal accessories 



High frequency probe 


PM9210 


High frequency probe 


PM9213 


Current shunt 


PM9244 


Current transformer 


PM9245 


Current probe 


PM9101 


EHT probe 


PM9246 


Temp, probe (Pt-1 00) 


PM9249 


Data hold probe 


PM9267 


Rack mounting set 


PM9280/02 
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3. INSTALLATION INSTRUCTIONS 



3.1 INITIAL INSPECTION 

Check the contents of the shipment for completeness and note whether any damage has occurred during 
transport. If the contents are Incomplete, or there is damage, a claim should be filed with the carrier 
immediately, and the Philips Sales or Service organisation should be notified in order to facilitate the repair 
or replacement of the instrument. 



3.2 SAFETY INSTRUCTIONS 



3.2.1 Earthing (Grounding) 

Before any other connection is made, the instrument shall be connected to a protective earth conductor via 
the threeK»re mains cable. 

The mains plug shall be inserted only into a socket outlet provided with a protective earth contact. The 
protective action shall not be negated by use of an extension cord without protective conductor. 

WARNING: Any interruption of the protective conductor inside cm- outside the instrument, or 

disconnection of the protective earth terminal, is likely to make the instrument dangerous. 
Intentional interruption is prohibited. 

3.2.2 Mains voltage setting and fuses 

WARNING; The instrument shall be disconnected from all voltage sources when a fuse is to be 
renewed, or when the instrument is to be adapted to a different mains voltage. 

- Before inserting the mains plug into the mains socket, make sure that the instrument is set to the local 
mains voltage. 

Note: If the mains plug has to be adapted to the local situation it should only be done by a qualified person. 




ST 4646 



Figure 3. 1 Mains fuse location 
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• The instrument shall be set to the local mains voltage only by a qualified person who is aware of the 
hazards involved. 

- Make sure that only fuses of the required current rating, and specified type are used for renewal. The use 
of repaired fuses, aixl/or the short-circuiting of fuse holders, is prohibited. 

- Fuses shall only be renewed by a qualified person who is aware of the hazard involved. 

Mains vohage 

When despatched from the factory, the PM2535 is set to the local mains voltage of 230 V/50 Hz. 

For modification to 115 V, or for modification to 60 Hz refer to the service manual of this instrument. 

Mains fuse 

The mains fuse is located in a holder on the rear panel, adjacent to the mains socket. To replace it, first 
remove the mains cable and prise out the lift-out lug with a screwdriver. 



3.3 OPERATING POSITION OF THE INSTRUMENT 

- The instrument may not only be used in horizontal position, but can also be used in a sloping position by 
folding down the handle. The characteristics mentioned in section 2.2 are guaranteed for the normal 
(horizontal) position as well as for the sloping position or when the handle is folded down. 

- Do not position the instrument on any surface which produces or radiates heat, or in direct sunlight. 



3.4 19-INCH RACK-MOUNTING 

The PM9280/02 is a rack-mounting set for mounting two instruments (e.g. 2x PM2535) into a 19-inch rack. 

If a PM2535 has to be built-in, the feet of the PM2535 must be removed. The instrument can be mounted in 
the rack and fastened with the screws, delivered with the rack-mounting set. (The holes of the PM2535, 
without the feet correspond to the holes (A) in the rack). 

Remark; Donot use longer screws (M3X5) than supplied with the PM9280y02 to avoid short circuit between 
mains earth (screening) and guard. 




Archief RadioDatabase.nl 



BAMA KOPIE 



4-1 E 



4. OPERATING INSTRUCTIONS 

4.1 GENERAL INFORMATION 

This section outlines the procedures and precautions necessary for operation. 

It is subdivided into three main parts viz: 

• Manual operation (local) of the PM2535 

This part identifies and briefly describes the functions of the front and rear panel controls and indicators. It 
also explains the practical aspects of operation to enable an operator to evaluate quickly the instrument’s 
main functions. 

- Operation via a IEEE controller (Remote) 

This section describes how to operate the instrument in a IEEE-488/IEC-625 configuration via a controller. It 
gives a detailed description of the functions, input ar>d output data. 

- Operation in combination with System 21 

This section describes the practical use of the PM2S35, in which the master function of System 21 is already 
included. 

4.2 SWITCHING-ON 

The instrument may be switched "ON" after making sure that the installation instructions, described in 
Section 3 have been followed. 




Having switched on, the PM2535 is immediately ready for use. After a warm-up time of 30 minutes the 
instrument meets the specifications listed in Section 2 (90 days specification). 

Wofe.- To meet the spedhcations use a shielded tow thermal voltage cable. Recommended cable: 
PM9265/01 



Archief RadioDatabase.nl 



BAMA KOPIE 



4-2E 




The initial states after Power On are as stored in program 0 (PROG 0 ). 
At delivery the following settings are stored: 



Front 




Via IEC-625/IEEE-488 interface 


Function 


Vttt 


FNC^VDC 


Range 


AUTO 


RNG^UTO 


Measuring speed 


2 


MSP_2 


Resolution 


6 


RSL_6 




Filter 


OH 


Flk_OFF 


Internal settling time 


On 


IST^ON 


Trigger 


Internal 


TRG_I 




Delay 


OH,0 


DLY„OFF,0 


Display 


On 


DSP^ON 


Null 


Off 


OUT^S 

NUL^OFF 


Calibration 


Off 


CAL^OFF 


dBm 


Off, 6000 


DBM_OFF, + 600 


A% 


Off, + 1 


PRC^OFF, 1 


AX + B 


Off, + 1,0 


SCL^OFF, + 1,0 


Limits 


Off, 0.0 


LIM^OFF, 0,0 


Relative Reference 


Off, 0 


ZER^OFF, 0 


Burst 


Off, 999 


BUR_OFF, 999 


Digits 


7 


DIG^7 




Bleeper 


On 


BLP_ON 


Sequence 


Off 


SEQ_OFF 


In the sequence program 

AID 20M0 
DSP 1.0S 




Not possible 


STOO P.E 






via the bus 



Remark: It is possible to enter all delivery settings from the internal ROM into program 0 (PROG 0) by 

pressing the test-switch inside the instrument and meanwhile resetting the instrument. 

(Refer to the Service Manual) 
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4,3 DISPLAY INDICATIONS 



SRf LSTMfUC mt.1t 



:B.B.8RB£.Bba% 






iWRIiS SYRG y SPEIR 1^34 ^ FILT HULL HOLD PROSE 



IEC-625/IEEE-480 messages 



REil 

LSTN 

TLK 

TLK ONLY 
SRO 



Remote 
Listener 
Talker 
Talk only 

Service request, instrument asks service 



IEC-625/IEEE-4S8 interface messages 



^ Bleeper function on on > limit, Buffer 

full in BURST mode 



SHIFT 



AX + B 



READ 



BURST 



SEQU 



DELAY 



ZERO 



\ I / 



Keyboard shift function indication. Functions indicated by the arrows (blue, green) are valid. 
Limits mode indication. The limit function is active. 

Deviation in % Indication. In this function the display indicates the A% from a 
preprogrammed value. 

Calibration mode on 

Scaled measurements indication. In this function the measured value (X) is scaled via AX + B 
aixl displayed. 

Minimum/Maximum indication. This function displays the minimum and maximum value. 

Read buffer indication 

In this function a stored block of measuring data in the result buffer can be read out. 

Burst function indication. 

A preprogrammed number of measurements is stored in the buffer. 

Sequence function indication. In this function a preprogrammed sequence of measurements 
is carried out on a preprogrammed address and channel number. The sequence function can 
be used in combination with system 21 . 

Delay function indication. This function introduces a programmable delay between a trigger 
and the actual start of measurement. 

Relative Reference mode. 



/ I \ 



Indication that figures must be entered. 
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T(gn) 
▼ (bl) 

mm 

2W 4W 



A 

V 

PROBE 

HOLD 

NULL 

FILT 

SPEED 

1234 

STRG 

m RNG 

\ 



Helpfunction indication, green text is valid 

Input of figures indication, blue text is valid 

Messages/Unit indication mV, V, Q, A etc. 

Configuration indication for OHM 
2W = 2 wire via banana sockets 
4W = 4 wire via probe input 

High limit exceed 
Lo limit exceed 

ac/dc indication; in functions V'^, A'^ 

7TT in function Vt«, Am 
Message: This function needs a probe 

Data hold indication, in combination with a DATA HOLD probe. 

Zero point correction indication (Vttt, 300 mV) 

Filter on indication; 40 Hz in functions V^^. A'^. 

Digital filter in furKtions Vm, Am, S1-2W, 0-4W. 

Measuring speed indication 

Single trigger indication 

Manual ranging indication 

Polarity indication e.g. in functions: Vrrr, Am, ZERO SET, *C 
Clip (Vrrr, Arrr) OT Crestfactot Vat, AAt) ovoillow 




W0KI7 



- Result indication in the multimeter function 

- Message indication in the help functions. 
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4.4 KEYBOARD 




RESET CAI- 



GOwn UP Aurmm 

□‘D 

mm SEQU cLft *-■ 

TiRtOGEB ^ 

IHT SINGLE SHIFT ^ 

□ □ □ 

CHECK EHTEB green 

+/- • 



RIHCTIOH 



Vm V'v 04W Am *C SPBiD FILTER NULL ^ 

□□□□□□□□□□ 

AX+a mm ZERO DELAV UMITS BURST RP.BIIF MINmAX DIGITS *-gine« 

fi1434S®7S» ^Mum 



HOW TO OPERATE THE KEYBOARD 

The functions can be subdivided into three categories 

1 . Multimeter functions (white) • The indication is situated above the keys. 

- Direct operation, press once and the function is chosen. 

2. Help functions (green) • The indication is situated in the first line under the keys. 

T Arrow on display 

■ points to green square. • Operation after pressing the SHIFT key. 



3. Input of figures (blue) - The indication is situated under the key in the second line 
▼ Arrow on display 

■ points to blue square - The input of figures is automatically requested in the relevant help functions 

- The input of figures can be cleared (CLR key) 

- The input must be terminated with the ENTER key 
The selected functions from categories 1 and 2 are indicated in the display. 

The arrows in the display point to the actual category (colour). Some key functions are active in categories 2 
and 3. This is indicated with a blue line under the green text. 



4.4.1 Multimeter functions, direct action (white). 

FUNCTION Selects the measurement functions (Vttt.V*'', etc) 



RANGING 

TRIGGER 

SPEED 

FILTER 

NULL 

SHIFT 

CAL 

RESET 



A selection can be made between manual (M RNG on display) or automatic ranging. The UP 
and DOWN buttons are used to range. 

A selection can be made between internal and single trigger (external trigger via BNC 
connector on the rear). The single trigger rrtode is indicated with S TRG on the display. 

Measuring speed 1,2,3, or 4 can be selected. (The default speed setting is always speed 2). 

On/off for ac filter in alternating currentfvoltage measuring functions or digital filter for all 
(except^C) other functions. 

On/off for offset correction in Vttt, 300 mV. (NULL on display) 

SHIFT key to enable selection of the help functions (green) 

The calibration mode (pencil-point operation) can be enabled. (Refer to the service manual of 
this instrument) 

Pushbutton (pencil-point operation) to reset to initial state. The Initial state is the state stored 
under program 0. (PROG 0) 
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4A.2 Help fyncttons (green) 

4. 4.2. 1 Function programming 

PROG In the PROG (program) function all relevant instrument settings can be stored under a 



SEQU 


certain number. At recall of that number the PM2535 will assume these settings. 

In the SEQU (sequence) function a number of sequential steps is carried out. Each step is a 
preprogrammed instrument setting with the possibility of outputting information for system 21 
(scanning function). 


4A.2.2 General 
CLR 


CLEAR selectively switches * off a help function (green), or clears mistaken entry at input of 
figures (blue). 


< 


Switches on/off the bleeper. 


CHECK 


Selection of the IEEE 488/IEC-625 parameters, the selfdiagnostic mode or the calibration 
mode is possible. 


ENTER 


Enter function for all data and figures to be input 



4.4.23 Mathematical functions (measuring data will be processed) 

Remark: A measuring function selection will switch-off the mathematical help function selected to 



AX + B 


avoid mistakes. The stored variables will be saved. The mathematical functions switch off 
each other except dBm and ZERO. 

Scaled measurement function. The instrument will ask the values A and B for calculatir>g. 
The measured value is adapted according to the formula AX + B. 


dBm 


dBm (OdB 1mW) function. The instrument will ask the reference resistor value. 

The dB value is calculated according 20 log . ^ 

Ursf 


A% 


Deviation in % function. The instrument will ask the value from which A% has to be 

calculated. 

X c 

displayed value I x 100 % 

C 


ZERO 


Relative reference 

From the measured value (X) the contents of the Zero register is subtracted (X - D) and 
displayed. The instrument asks the value for the Zero register (D). 



4 A. 2.4 Aquisiticn/presentation of the measuring data 

DELAY Delay function. A delay can be programmed between a trigger command and the actual start 



UMITS 


of a measurement. 

The instrument will request the delay time in milliseconds 

In the limit function, a Lo and Hi limit can be programmed. If a limit is exceeded an 
indication will be given e g. via the IEEE-448/IEC-625 interface, or display, and bieeper. 


BURST 


If the BURST function is selected, N measuring results (N can be selected) are stored in a 
buffer after a trigger command. A "fulf’ indication is given in the dispiay and a bleeper 
signal, after completing. If the BURST function i$ not selected, the last measuring results 
(max. 999) are stored in the buffer continuously. 


RD.BUF 


The buffer contents filled in the BURST on or off mode can be read on the display or via the 
IEC-625/IEEE-488 interface. Outputting of location numbers is also possible. 
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MIN/IVIAX The instrument compares continuously the measured value with the contents of the minimum 
(MIN) and maximum (MAX) registers. The lowest and highest values are stored. Via 

MIN/MAX these values can be read out and also cleared if desired. 

DIGITS In this function the display length can be programmed- 



4-4.2.5 fnput of figures (tiue} 

+ - 0/9 • In the help functions figures have to be input for parameters. Riling the display goes from 
left to right. 

At selection of a help function the old parameters are shown first. If no change is wanted 
ENTER can be pressed. 

With the CLR key a mistaken entry of figures can be cleared 



4.4.3 Inputs 

HI input for currents Hi input for voltages (V) and 




PM 00 probe 
Data-Hold probe 



When measuring voltageSt resistance or currents the corresponding CNsocket function must be used. 
Although these 0-sockets have the same potential, incorrect use could result in measuring deviations. 

4.4.4 Guard Usage 

The PM2S35 is equipped with a GUARD, This is an additional shield between the *'0" input and earth. The 
GUARD increases the leakage impedance. 

Increasing the leakage impedance improves the common mode rejection. 

The GUARD may be connected to the circuit via a separate lead. Proper use of the GUARD provides a 

better common mode rejection and a higher accuracy, especially in the most sensitive ranges. 

The guard can be connected via the switch to the 0-socket. 

For an optimum GUARD connection, the following rules should be taken into account: 

* Connect the signal to be measured to the PM2535 by means of a shielded measuring 

cable. This cable should not run in parallel to heavy current cables, 

* Connect the GUARD to the same potential as the ”0"' input terminal. 

* Connect the GUARD in such a way that no current due to common mode voltage flows 
through any source impedance. 

Note: The guard must always be connected 
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guarded voltmeter 

r- 




4-5 REAR PANEL CONTROLS 



trigger 

BMC FOR EXTERNAL TRIGGER 
{FOR DATA REFER TO SECTION 4.6.3) 



BLANK PANEL 

RESERVED FOR INPUT SOCKETS BLANK PANEL 

IREFER TO THE SERVICE MANUAL) RESERVED FOR OPTION 



MAINS POWER UNIT 
- MAINS INPUT FOR 230 V 50 Hz 

FOR ADAPTATION TO 115 V REFER TO THE SERVICE MANUAL 
MAINS FUSE 63 mA 
POWER ON/OFF SWITCH 




ST4847 



REAR PANEL 



SYSTEM 21 IEEE - 488/IEC 626 

CONNECTOR FOR SYSTEM 21 CONNECTOR FOR IEEE 486/IEC - 625 INTERFACE 

(FOR INFO REFER TO : SECTION 5.13) (FOR INFO REFER TO SECTION 5 AND INSTRUCTION CARD) 
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4.6 DETAILED MULTIMETER FUNCTIONS EXPLANATION 

4.6.1 Function selection 

With the function keys the various functions can be selected. 

The relevant measuring function is indicated on the display with unit indication and indices. 

FUNCTION 

Vtt, Q2W 04W Am A^ "C 

□ □□□□□□ 

4.6.2 Rangini 

RANGING 

DOWN UP AUT/MAN 

□ □ □ 



Manual or automatic ranging is available for all functions (except “C). Selection between the modes can be 
made by pressing the AUT/MAH pushbutton. 

Manual ranging is indicated with M RNG on the display. 

To range, proceed as follows: 



EXAMPLE 



OPERATION 



DISPLAY 



Select range 











AUT 


MAH 




V. 


/ 



<] 

+ 000.000 rnVm 





— 






UP 


UP 


UP 











MRNG SPEED 2 



000.000 Vm 



Select range 3Vm 
(from range 300Vm) 




+ 



MRNG SPEED 2 



0 

0.00000 Vm 



Autoranging 
(from manual) 



FUNCTION 



^ 

AUT 

ilA^I 


or 


X 


J 







+ 



MRNG SPEED 2 



<] 

000.000 mVTT-. 

SPEED 2 



Auto 

- UP ranging at > 300000 dig. 

- DOWN ranging at ^ 27000' dig. 

To eliminate the hysteresis in the automatic range selection, a higher or lower range can be selected by 
means of the Up-Down key. 

Remark: Selecting another measuring function will set the instrument to AUTO RANGING. 
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Trigger 

The trigger mode is divided into two trigger modes: 
' Internal trigger mode 

- Single trigger mode 

TRIGGER 

INT SINGLE 

□ □ 




h ^ + J4V + JOV 
I - + 1 V 



A measurement is started automatically after 
completing a previous one. 

A measurement can be started: 

- Manual: 

Pressing the SINGLE pushbutton performs one 
measurement. (In the automatic ranging mode 
first, if necessary, the correct range is selected 
and the new measurement is performed and 
displayed) 

- External: 

• Via the the TRIGGER BNC connector at the 

rear of the PM2535 

A measurement is started by making this input 
low. (short-circuit or logic signal) 

Note: The EXT start input is galvanically 
separated from the measuring circuit. 

• Via the IEC-625/IEEE-488 bus interface (see 
section 5.5.7), 

• Via PM9267 Data Hold probe. 



EXAMPLE 


OPERATION 


DISPLAY 


Single trigger 


N 

SINGLE 




<1 

+ . mVm 

STRG SPEED 2 




■i 

+ 000.000 mVTT-. 

STRG SPEED 2 


SINQLl 




+ . mVm 

STRG SPEED 2 




< 

+ 000.000 mVTTi 

STRG SPEED 2 


EXTERNAL 

0 

ST475I 


+ . mVm 

STRG SPEED 2 


/I 

II 

+ 000.000 mV— 

STRG SPEED 2 


Internal trigger 
(after single trigger) 


INT 




/I 

■1 

+ 000.000 rnVm 

SPEED 2 



Remark: In Single Trigger mode the display shows 
trigger command. 



as long as no new result is available after a 
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Speed 

The speed button selects the measuring speed and measuring re^lution. 
In the display, speeds 1 , 2, 3 or 4 are indicated. 



EXAI^PLE 



Select range 30 DVtt^ 



OPERATION 


DISPLAY 


^ 

Vm 




0 

+ 000.000 mVrr-. 

SPEED 2 


SPEED 




+ 0000.0 mVm 

SPEED 4 



Speed selection 



3 



— 1 



S^EED 



The possibilities are as follows. 



Function 


speed 


Ranges 


Speed 
meas/s 
up to 


Display length 
up to 




1 


all 


0.3 


3000000 




2 


all 


3 


300000 




3 


all 


30 


30000 




4 


all 


100 


3000 




2 


all 


3 


30000 




3 


all 


30 


3000 


Q 


1 


3 ka-3 MQ 


0.3 


3000000 


2-,4-wire 




30 MQ 


0.3 


300000 


(4-w max 3 MO) 




300 MQ 


0.3 


30000 




2 


3 ka-3 Mn 


3 


300000 






30 Mn 


3 


30000 






300 Mn 


3 


3000 




3 


3 k£2-3 Mn 


30 


30000 






30 Mn 


30 


3000 






300 Mn 


30 


300 




4 


3 kO-300 kO 


65 


3000 




2 


all 


3 


300000 




3 


all 


30 


30000 




4 


all 


100 


3000 




2 


all 


3 


30000 




3 


all 


30 


3000 


“C 


2 


all 




3000 




3 


all 




300 



Remarks: - Stated measuring speed excludes the time reeded by the lEEE/lEC controller to perform the 
handshake. It is valid lor a 50 Hz version. 

- In speed 1, the display value will be updated within 0.6 s after a step change of the input signal. 



Archief RadioDatabase.nl 



BAMA KOPIE 



4-1 2E 



4S.5 RIter 

The front-panel FILTER pushbutton brings a filter into circuit, indicated in the display as FILT* There are two 
possibilities: 

T Digital filter in the functions Vrrr, Arrr, fi-2 wire and 0-4 wire. If the filter is switched on in these functions, 
the display result is determined fay the following formula: 

display result / 0 8 x previous result + 0.2 x aaual measurement 

If the difference between the actual measurement and the previous result is too large, then the display 
result is equal to the actual result When one of the above mentioned functions is selected the filter will 
always be in the off state. 

2. In the function and a low pass frequency filter can be switched on The bottom of the 
measurable frequency range is shifted from 40 Hz (filter on) to 400 Hz (filter off). 

If filter off is selected, the response time of the different ac measuring functions is decreased. When 

or is selected, the filter will always be in the on state. (40 Hz) 



EXAMPLE 


OPERATION 


DISPLAY 


Switch on digital 
filter In Vm 


1 VfTE j j^RLTEnj 


1 


r] 

+ 000.000 mVm 

SPilD 2 FILT 


Filter-off (after on) 


^ , 
FILTER 
/ 




+ 000.000 mVm 

SPEED 2 



4.e.6 Null 

The function can be switched on/off in speed 1, 2, 3 (speed 4 excluded) for zero^point correction to 
compensate offset and thermal voltages of max. 1000 digits in the 300 mV dc range. To compensate offset 
and thermal voltages short-circuit the input with the me^urifig leads, (recommended cable: shielded low 
thermal voltage CBble PM9265/01). 

Pushing Null will automatically select speed 1 to obtain the NULL value. The function active mode is 

indicated in the display as NULL and is only active for speeds 1, 2 and 3 in the 300 mV dc range. 



EXAI^PLE 


OPERATION 


DISPLAY 


Switch on null 
mode in Vm 
(short cct input, 
autoranging) 


VlTl 


HULL 


0 

+ NULL mVm 

SPEED 1 




<] 

+ 000.0000 mVr*-. 

SPEED 1 NULL 


Null mode off 
(after on) 


RUIJL 




< 

+ 000.0000 mVTT-. 

SPEED 1 



Note: After Power On the function is not activated, uniess stored in program 0 (PROG CJ). However, once 

activated the state and value is kept in memory even if the Vttt, mV range is left. Setecting 
300 mV range again will switch on the Null function. To enter a new NULL value, ^rst the previous 
value fias to be switched off. 
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4.6-7 SeiMlagnoitics (CHECK, ENTER kay s) 



EXAMPLE 



OPERATION 



DISPLAY 



Switch on th® 
Setfdiagnostic mod® 



*v 



SHIFT 











CHECK 


mim 


IHTiH 


mim 



ENTGR 
>. , 



test 0 
test 1 
SOFT OX 
Display test 
test O.k. 



In case of an error refer to the service manual 



Remark: - Via the CHECK button also the following IEC-625/IEEE-488 bus parameters can be set: 

• REMOTErt-OCAL 

• TALK ONLY 

• lEC/IEEE ADDRESS 
Refer to chapter 5 how to proceed 

- The Selfdiagnostics rtrode cannot be switched on in the Calibration, Burst and Sequence function. 
The entering of the test parameter wtll be skipped. 



4.6.8 Reset 

■ The RESET switch (pencil-point operation to avoid an unwanted reset) Is used to give a reset. The 
instrument jumps to its initial state. All the functions are selected that are also valid after a power-on. 

4.6.9 Calibration 

Via the CAL switch (pencil-point operation) the electronic calibration mode is enabled. While pressing the 
CAL switch the RESET switch must be pressed. Release the RESET switch before releasing the CAL switch 
(cal on display). 

The calibration mode is entered after pushing the SHIFT, CHECK button. 

In the calibration mode the separate functions and ranges can be calibrated successively. The new 
calibration values are stored in a non-volatile RAM. The calibration mode is left with the SHIFT, CLR push 
button and dis^led with the RESET switch. 

For detailed calibration information refer to the service manual of the PM2535. 
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4.7 lyiEASURINQ FUNCTIONS EXPLANATION 

The measuring functions, available on the PM2535 are selected by the appropriate function switch. Having 
selected the required function, further actions that are necessary are referred to in the following quick-check 
measuring procedure. 

4.7.1 Direct voltage measurements 




Valid modes 



Ranging 


Trigger 


Speed 


Filter 


Null 


Check/ 


Down 


Up 


Aut/Man 


llsiT 


Single 


1 


2 


3 


4 


Freq 


Dig 




End 


it 


il^ 


* 


* 


* 




* 


* 


* 




* 


*)i 


* 



300 mV only 



Range 


Speed 


1 


2 


3 


4 


30€ mV 


300,0000 


300.000 


300.00 


300.0 


3V 


3.000000 


3.00000 


3.0000 


3.000 


30 V 


30.00000 


30.0TO0 


S).000 


30.00 


300 V 


300.0000 


300.000 


300.00 


300.0 



Remarks: Maximum input voltage 

Range: 300 mV/3 V 

30 V/300 V 
Warning indications 



400 V for <30 s 
300 V continuously 
600 V peak 

400 V continuously 
600 V peak 

Audible: max. input voltage exceeded 

Visual: t Clip indication 

OL Overload 
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4.7*2 Altamatir^ voltage measurements 



□ 





Valid modes 



Ranging 


Trigger 


Speed 


Filter 


Null 


Check/ 


Down 


Up 


AuVMan 


INT 


Single 


1 


2 


3 


4 


Freq 


Dig 




End 


* 


* 


* 


* 


* 




* 


* 




* 






* 



L 



40 Hz or 400 Hz 



Speed 

Range^'-'-N^ 


2 


3 


300 mV 


300.00 


300.0 


3 V 


3.0000 


3.000 


30 V 


30.000 


30.00 


300 V 


300.00 


300.0 



Remarks; 



Maximum input voltage 
AM ranges 



Warning irKjications 



400 V ac or 400 Vdc 
continuously 
600 V peak 

Audible: <]ftj >300 V in 300 V range 

Visual; t Crest factor exceeded 
OL Overload 
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4p 7,S Resistance two-wire ineasyreinents 




Valid inodes 



Ranging 


Trigger 


Speed 


Filter 


Null 


Check/ 


Down 


Up 


Aut/Man 


INT 


Single 


1 


2 


3 


4 


Freq 


Dig 




End 


* 


* 


* 


* 


* 


* 


* 


* 


* 




* 




* 



Speed 

Range 


1 


2 


3 


4 


3k£i 


3,000000 


3.00000 


3.0000 


3.000 


30 kQ 


30.00000 


30.0000 


30.000 


30.00 


300 k£i 


300.0000 


300.000 


300.00 


300.0 


3 MQ 


3.000000 


3 00000 


3.0000 


- 


30 MD 


30.0000 


30.000 


30.00 


” 


300 


300.00 


300.0 


300.0 


” 



Remarks: 



Protection 



Warning indications 



2-wire terminais 
250 V ac or dc 
350 V peak 

Visual: t Clip indication 

OL Overload, 
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4.7 A Reslslance four-wire itieasureineots 



04W 

□ 



probe 




Valid modes 



Ranging 


Trigger 


Speed 


Filter 


Null 


Check/ 


Down 


Up 


Aut/Man 


INT 


Sirvgte 


1 


2 


3 


4 


Freq 


Dig 




End 


* 


* 


* 


* 


* 


* 


* 


* 


* 




* 







^■"v^^^^^^Speed 

Range^ 


1 


2 


3 


4 


3kO 


3.000000 


3.00000 


3.0000 


3.000 


30 k£3 


30.00000 


30.0000 


30.000 


30.00 


300 kQ 


300.0000 


300.000 


300.00 


300.0 


3 MO 


3.000000 


3.00000 


3.0000 





Remarks: 



Protection 4-wire terminals 

30 V ac or dfc 

continuously 

42 V peak 

Warning indications Visual: t Clip indication 

OL Overload. 
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Direct current measurement 

Remark: 

Closing the guard 
switch with external 
guard connection 
introduces measuring 
errors. 





Valid modes 



Ranging 


Trigger 


Speed 


Fitter 


Null 


Check/ 


Down 


Up 


Aut/Man 


INT 


Single 


1 


2 


3 


4 


Freq 


Dig 




End 


* 


* 


* 


* 


* 




* 


* 


* 




* 




* 



Range 


Speed 


2 


3 


4 


30 mA 


30.0000 


30.000 


30.00 


3 A 


3.00000 


3.0000 


3.000 



Remarks; 



Protection 



Warning indications 



With a fuse of 
3.15 A (fast blow) 

Visual; t Clip indication 
OL Overload 

Audible: >3 A in 3 A range 
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4.7.6 Alternating current measurements 

Remark: 

Closing the guard 
switch with external 
guard connection 
introduces measuring 
errors. 



□ 





Valid modes 



Ranging 


Trigger 


Speed 


Filter 


Null 


Check/ 


Down 


Up 


Aut/Man 


INT 


Single 


1 


2 


3 


4 


Freq 


Dig 




End 


* 


* 


* 


* 


* 




* 


* 




* 






* 



L 



40 Hz or 400 Hz 



Speed 

Range 


2 


3 


30 mA 


30.000 


30.00 


3 A 


30000 


3.000 



With a fuse of 3.15 A {fast blow) 

Visual: t Crest factor exceeded 

OL overload 

Audible: >3 A in 3 A range 



Remarks: 

Protection 
Warning indications 
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4.7.7 Temperature measurements 



□ 







Valid modes 



Ranging 


Trigger 


Speed 


Filter 


Null 


Check/ 


Down 


Up 


Aut/Man 


INT 


Single 


1 


2 


3 


4 


Freq 


Dig 




End 








* 


* 






* 










* 



Linearisalion according 

to DIN 43760 is valid up to 850 ®C. 



Remark: Remove temperature probe when measuring in other function than '’C. 



Speed 

Range 


2 


3 


-100 "C up to 
850 “C 


3000.0 


3000 



4.7.8 Clipping- Crest- fador Indication 

Measuring dc voltages or currents with spikes can give an incorrect reading. The reading appears to be 
good but due to spikes the input circuit is overioaded and the reading is incorrect. The PM2535 indicates 
this with a t on the display. 

When the display shows t , a higher range must be selected untiti the I disappears. 

Example: 



4.SV- 

2 V L 

0 v-l 

ST4744 



BAMA KOPIE 



If a spike exceeds a level of l,5x full scale value the dip indication is displayed. 

In or the t symbol is used to indicate that the max. allowable crest-factor has been exceeded, 
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4.8 HELP FUNCTIONS EXPLANATION 

4.8.1 Mathem^ieal funotions explanations 

□ □ □ □ 

AX + B mm ZERO 

4.8. 1.1 AX scaled measuremmts 

The measured value {x) is adapted! according to the formula AX + B, A and B can be input via keyiXJard or 

interface 

Valid in function 

Selection 

Input parameters 

Output 
Exit 

Exit saves 

Function change saves 

Power off/reset destroys 

Limits for A 
Limits for B 

Delivered from factory on 

Brief application AX -I- B 

Calculation from ''F 

Formula -|-»C + 32 = «F 

a 

Enter A = -|- = 1 .8 
Enter B - 32 

100 = A X + B » 1 .8 X too + 32 = 212 "F 

0*-C = AX + B = 1.8 x 0 + 32 = 32 “F 



All multimeter functions (cannot be combined with 
other mathematic functions) 

SHIFT. AX + B, ENTER. ENTER 
A (no dimension) 

B (in units of measuring function) 

AX + B 

SHIFT, CLR, AX + B, Or function change 
A, B 
A, B 

A, B, unless stored in program 0—9 (PROG). 

± ( 1013 . .. 10 - 13 ) 

Input via keyboard 
± (9999999... ,0(X)0001) 

± ( 1013 , ., 10 - 13 ) 

Input via keyboard 
Numerical value 
± (9999999 ,000(XXX31) 

A= +1, B = 0 
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EXAMPLE 1 



ENTER 



A= +1-8 



AND 



B= +32 



OPERATION 



SHIFT 






EKTER 



\ 






^ ^ 


+ 


1 




8 


. ^ 




- 





^ \ 


^ \ 


' ■ 


+ 


3 


2 








S ^ 



ENTER 



DISPLAY 



+ 020.0 

SPEEDS 



PROBE 






- 32.00000 A 

SPEED 2Wm Pi^OBE 



/ I \ 

\ i / 






+ 1.8 A 

SPEED 2 ▼ <W) PROBE 






/ I" 

\ 



I / 

“1 






+ 22.23344 B 

SPEED 2Wm} 









/ I \ 

\ I / 



+ 32 B 

SPEED 2 T OX} PROBE 



/ I 
\ I / 



@ 



+ 68.00000 

SPEED 2 PROBE 



<1 



VIZ 

ESSO 

/I * 



0 Previous value for A. 

(2) Enter A. Remark. Press ”CLR” key to dear mistaken entry. 

(3) Previous value for B. 

(4) Enter B. Remark: Press "CLR” key to ctear mistaken entry. 
After the next measurement AX + B is calculated and displayed. 



EXAMPLE 2 


OPERATION 


DISPLAY 


CHECK A 
ANDB 




SHIFT 

- ^ 


AX+B 





1.^ ^nsM 

+ 1.800000 A 

SPEED 2 T (W) PROBE ' j ^ 




ENTER 

s.. ..J 




ElLMl 

+ 32.00000 Brn EOEEI 

SPEED 2 ▼ (W) PROBE ( 1 / 




ENTER 




+ 68.00000 

SPEED 2 PROBE i£10 



® A = +1.8. 

(g) B = +32. 

(3) After the next measurement AX + B is calculated and displayed. 



Archief RadioDatabase.nl 



BAMA KOPIE 



4-23E 



4.B.1.2 dBm 

The measured input voltage or ttt) can be converted into a dB value (0 dBm ^ 1 mW in a selectable 
reference resistor). The reference resistor value can be chosen and stored. It must lie between .0001 and 
9999 Q. At delivery the resistance value is 600 Q. 

At measuring overtoad, OL will appear on the display. At shortcircuited input ”UL" which means 
*"dB-underload*' will appear on the display. 



The calculated result is presented Wifith two figures behind the decimal point. If the calculated result is small, 

only 1 or zero figures may be presented behind the decimal point. 



Valid 

Selection 

Input parameter 

Output 

Exit 

Exit saves 

Function change saves 

Power off/reset destroys 
Limits for Rref 



Vttt, (can be combined with ZERO) 
SHIFT, dBm, ENTER 
reference resistance, initial 6000 
dBm 

SHIFT, CLR, dBm or function change 
Rref. 

Rrel 

Rref unless stored in program 0—9 (PROG). 

.m)i 9999 O 



EXAMPLE 1 


OPERATION 


DISPLAY 


ENTER 500 
R REF IN 
FUNCTION 

Vm 




■4 Emil 

600.0Q 

SPEED 2 ▼ (bl) 


1 


0 


E 


dBin 






1 


□ 


0 




f1 Em 

50Q 

SPEED 2 T (bl) 




- 

GNTER 




+ 10<00 ClBrin 

SPEED 2 



0 Previous value for Rref. 

(g) Enter Rref. Remark: Press "CLR’’ key to clear a mistaken entry. 

0 After the next measurement dBm with 50 O R ref in Vttt is calculated and displayed- 



0 



(D 



(D 



EXAMPLE 2 


OPERATION 


DISPLAY 


CHECK 
R REF 
IN Vrr, 




SliJR' 


dBrn 




ij Ema 

50.00Q 

SPEED 2 ▼ (bl) 






" 1 " 






- 










warm 




+ 10.00 dBm 










SPEED 2 



0 



0 



0 Previous value for Rref. 

0 After the next measurement dBm with 50S1 R ref in Vm Is calculated and displayed. 
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4.81.3 A % 

X - C 

The measured value (X) is adapted according to the formula q sc 100 % 

Example: a. inputs 10V (reference) A= 0V= 0% 

b. input= 11V +1V= 10% 

X — C X — 10 

A 0 /o= x10O%= — — x100% 

C 10 

a. input 10V= x100%= +0% 

10 

b. input 11V= x100%= +10% 

10 



Valid in function 

Selection 

Input parameter 
Output 

Exit 

Exit destroys 

Function changes destroys 
Power off/reset destroys 
Limits for C 

Delivered from factory on 



All multimeter functions (cannot be combined with 
other mathematical functions). 

SHIFT, A %, ENTER 
C 

^1:^2x100% 

c 

SHIFT, CLR, A % or function change 

C 

C 

C, unless stored in program 0 — 9 (PROG). 

± (10^3 10- 0 excluded 
Numerical value 

± (9999999 .0000001) 

C= +1 




© 



(T) Last measured value on display. Press enter to use this value for parameter of C, 
d) Enter C. Remark: Press ”CLR” key to clear mistaken entry. 

X — C 

CD After the next measurement x 100% is calculated and displayed. + 1 1 V will generate +10%. 
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EXAMPLE 2 



CHECK C 

WHEN IN 
FUNCTION 



OPERATION 



r ' 


^ ■' 


SHIFT 









ENTER 



DISPLAY 



+ 10000.00 mVi 

SPEED 2 T (bl) 



m 



+ 10.00000 

SPEED 2 



■d 



(D 

(D 



(j) Previous value for C. x C 

@ After the next measurement x 100*Vb is calculated and displayed. + 11 V will generate + 10%. 

C 



4.8. 1.4 ZERO (Relative reference) 

From the measured value (X) the contents of the ZERO register (D) is subtracted (X-D) and displayed. 

Example: a. inputs +10V ZEROs OV 
b. inputs +11V ZERO* +1V 

ZEROs X-Ds X-10V 

a. inputs 10V sl0-10s0V 

b. inputs 11V s 11 -10s +1V 

Valid 

Selection 
Input parameter 
Output 
Exit 

Exit destroys 

Function change destroys 
Power off/reset destroys 
Limits for D 



All multimeterfunctions, dBm (cannot be combined 
with other mathematical functions) 

SHIFT. ZERO, ENTER 
D 

X-D 

SHIFT, CLR, ZERO or function char>ge 
D 

D, ZERO function. 

D unless stored in program 0—9 (PROG) 

± (1013...10-13) 

Input via keyboard 
±(9999999 ,00(XXK)1) 




CD 

CD 

CD 



0 Last measured value on display. Press ENTER to use this value for parameter of D. 

(2) Enter D. Remark: Press ”CLR” key to clear mistaken entry. 

C§) After the next measurement X - D is calculated and displayed. + 1 1V will generate + 1 V 
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4.8.2 Aquisition/ Presentation of measuring data 

□ □□□□□ 

DELAY UMITS BURST RD,BUF MIN/MAK DIGITS 



4.8.2. 1 DELAY 

A delay can be programmed between a trigger and the actual start of a measurement. 



I delay 
trigger 



start measuring cycle 



Valid 

Selection 

Input parameter 

Result 

Exit 

Exit saves 

Function changes saves 
Power off/reset destroys 
Limits for delay 
Delivered from factory on 



measuring 



output/display result 

All multimeter and mathematical functions 
SHIFT, DELAY 
X ms 

delay of x ms 
SHIFT, CLR, DELAY 
delay 

delay 

delay unless stored in program 0—9 (PROG), 
e 000 000 ms 
Delay off, time 0 ms 




CD 



(J) Previous vaiue for delay. 

Enter deiay 140 ms Remark; Press CLR key to ciear a mistaken entry. 

@ After a trigger a delay of 140 ms will be executed before the measurement is started. 



EXAMPLE 2 



OPERATION 



READ 

DELAY 





^ \ 


SHIFT 


DiLAy 











ENTER 

^ J 



DISPLAY 


<1 Baia 

140 ms 

SPEED 2 T (bl) 




< 

10.0000 XX 

SPEED 2 


QIOl 



0 

CD 



Q) Pre-programmed delay. 

d) After a trigger a delay of 140 ms will be executed before the measurement is started. 
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4B.2.2 tmrs 

The measured or calculated results are compared with the contents of the UM-LO and LIM-Hi registers. 

If the Limits values are exceeded an indication is given on the display by arrows (a, v or 0 ) and by a bleeper 
signal if switched on, or via the IEC-626/1EEE-488 interface. 



Valid in function 
Selection 
Input parameter 

Result 

Exit 

Exit saves 

Function change saves 
Power off/reset destroys 

Limit indication 



All 

SHIFT, LIMITS 
LlM-LO (indicated by v) 

LIM*HI (indicated by a) 
indication that Limits are exeeded. 

(a, V, V, bleeper or interface) 

SHIFT, CLR, LIMITS, or function change 
LIM^LO, LIM^HI 
LIM-LO, LIM-HI 

LIM-LO, LIM-HI unless stored in program 0—9 
(PROG). 

LIM-LO < LIM-HI and input < LIM-LO a 
LIM-LO < LIM-HI and input > LIM-HI v 
LIM-LO > LIM-HI and input < LIM-LO, > LIM-HI 0 



Limits for LIM-LO | LiM-LO and LIM-HI | ± 10-13) 

Delivered from factory on UM-LO ■ 0 
LIM-HI = 0 




(1) V ■ LIM LO Previous value for UM-LO 

(2) Enter LIM LO Remark: Press CLR key to clear mistaken entry 
@ A = LIM-HI Previous value for LIM-HI 

( 3 ) Enter LIM-HI Remark: Press CLR to clear mistaken entry 
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LIM-HI +3 



HM-LO V 




alarm a 



input alarm V 



LIM LO 



LIM HI 





C5) 



(D 



A » LIM-HI 
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4.S.2.3 BURST 

In the BURST function a preprogrammed number (N, max 999) of measurements are stored in a buffer after 
a trigger command. A buffer full indication is given on the display and via the IEC-625/IEEE-488 interface. 
The stored measuring results can be read on the display or via the interface in the Read Buffer fuction 
(RD.BUF)- 

BURST ON MODE 

The burst on mode can be selected via the keyboard or interface. The PM2535 will ask for the number of 
measurement results (N) to be buffered. 

When (N) is entered the PM2535 will wait for a trigger command (single or internal). 

- In single trigger mode the measuring process is stopped after (N) measurements. The PM2535 will wait for 
the next trigger. 

After (N) measurements a full indication is given by means of: 

Bleeper (if switched on) 

Display (FULL) 

Interface (DAV 1) 

During the BURST process only the display will be refreshed about twice a second with the latest 
measurement result. 

No interface output will be available during the BURST cycles. 

The measuring results are buffered and can be read out in the RD.BUF function. 

A function change will clear the buffer contents, but the BURST function stays on. 



0 


1 


2 


3 I 

/ / 


I 80 


81 


82 


empty 






END 


END 





trigger RD.BUF N MAX. 

pointer 



0 

1 

82 

N 

Max. 

RD. BUF. pointer 



Empty 

First result after trigger 
Last result entered. 

Number of results to be stored (BURST ON function) 
Maximum locations number ^ 999 
Location to be read 



Valid in function 

Selection 

Input parameter 

Result 

Exit 

Exit destroys 
Exit saves 

Function change destroys 
saves 

Power off/reset destroys 
saves 



All functions except SEQUENCE 
SHIFT, BURST (PM2535 Set to STRG) 

N (number of measurements to be buffered). 
N measurements buffered. 

SHIFT.CLR. BURST 

Contents of buffer 

N, Single trigger 

Contents of buffer 

N, Single trigger 

Contents of buffer, N 

N can be stored in program 0 (prog 0) 
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burst-off yODE (normal measurement) 

In the burst-off mode the last measured samples are present in the buffer, with a maximum of 999- 
A function change (measuring or mathematical) will clear the buffer contents except in the sequence function 
(SEQU) 

In the SEQU function the program number is also stored. 

Reading the buffer can be done at any moment in the RD.BUF* function 

The normal measuring process is stopped during reading. There is no buffer full-indication. 



empty 


-96 


-94 


-93 




-3 


-2 I -1 


-0 




END 


END 



Max. Function change RD.BUF. pointer 



-0 

-1 

-95 

Max- 

Function change 
RD. BUF. pointer 



Actual measurement 

Last measurement carried out 

First measurement after function change 

Maximum locations number = 999 

Last function change 

Location to be read ate the moment of RD.BUF mode selection 



Valid in function 

Selection 

Result 



Function change destroys 

saves 

Power of/reset destroys 
saves 



ALL 

Power on 

999 measuring results stored 
in I 999 I out 
I window I 

Contents of buffer 

isi 

Contents of buffer 

N can be stored in program 0—9 (PROG). 




EXAMPLE 2 


OPERATION 


DISPIAV 


CHECK 
NUMBER OF 
MEASURING 

RESULTS TO 
BE BUFFERED 
(N) 




(1 i^iiiai \ 1 / 

NO. 10 FF? 

S TRG SPEED 2 ▼ (bl) 




1 

SHIFT 


BURST 




rTT 




1 

ENTER 




„ "J 

S TRG SPEED 2 



0 






CD 



@ 






0 Previous value for number of rBeasurernents (N) to be buffered. The single trigger mode is automatically selected, 
d) Enter 10 (N). Remark: Press CLR key to clear mistaken entry 
After a trigger (N) measuring results are buffered. 

(4) If (N) is reached a buffer full indication is given. 

® (N) = 10 

(6) After a trigger (N) measuring results are bufferd. 
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4.8.2A RD. BUF (Read buffer) 

In the RD. BUF function, the buffer contents stored in the BURST ON/OFF function can be read. 

The measurement results are stored together with a buffer location number When selecting RD.BUF first 
the PM2535 asks if the contents of the locations have to be sent to a listen-only IEC-626/IEEE-488 printer. 
If yes (1). The next step allows reading locations. 

By entering a location number, on the display or interface another location can be read. 

After the next ENTER, the print mode including the handshaking is set, and the contents of the selected 

location number is displayed and sent to the printer. 

With the keys A and ▼ the RD. BUF pointer can be moved to check the contents of the buffer. 

The stepping is possible in the location number mode and the measuring result display mode. 

If the keys are held for 1 second the checking is performed automatically. 

Stop this by pushing the arrows once more. The reading speed is 1 result per second in print off mode. In 
print on mode the printer determines the speed. 

Dependent on the BURST ON/OFF mode the location number are proceeded with or blank. 

BURST ON, RD,BUF, 

- Location numbers are proceeded with a "blank”. 

- After activating SHIFT, RD. BUF. the last measuring result will be displayed. 



0 


1 


2 


3 


80 


81 


82 




END 


END 



trigger 



empty 



N 



MAX. 



0 

1 

02 

H 

Max. = 

RD. BUF. pointer = 



RD.BUF 

pointer 

Empty 

First result after trigger 
Last result entered. 

Number of result to be stored (BURST ON function) 

Maximum locations number^ 999 

Location to be read 



Valid in function 
Selection 
Input parameter 



Output 

Exit 

Exit destroys 

Power off/reset destroys 



BURST 

SHIFT, RD. BUF., if BURST is on 
Location number 1 - 999 

Print on/off 
A (UP) 

▼ (DOWN) 

Contents of buffer location number 

CLR, RD.BUF 

CLR, BURST 

Contents of buffer 

Contents of buffer, N 

N can be stored In program 0 (prog 0) 

N is related to the BURST ON function 

The stepping Is possible in the location number 
made and the measuring result display mode. 
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BURST OFF, RD.BUF, 

- Location number is proceeded with a 

- Start of reading is the last measurement. 



empty 


"95 


-94 


-93 


i t 


-3 


-2 


-1 


-0 




END 


END 



Max Function change 



RD BUF pointer 



-1 

-95 

max 

Function change 
RD iUF pointer 



Actual measurement 

Last measurement carried out 
First measurement after function change 
maximum locations number = 999 
Last function change 

Location to be read at the moment of RD.iUF mode selection 



Valid in function 
Selection 
Input parameter 



Output 

Exit 

Exit destroys 

saves 

Power off/reset destroys 
saves 



All multimeter function 
SHIFT, RD. BUF 
Location number 1 - 999 

Print on/off 
A (UP) 

▼ (DOWN) 

Contents of buffer location number 
CLR, RD. BUF 
Contents of buffer 
N 

Contents of buffer 

N can be stored in program 0 — 9 (PROG) 



EXAMPLE 1 


OPERATION 


DISPLAY 


RRST CARRY OUT 
EXAMPLE 1 OF THE 
BURST MODE 
(CHAPTER 4.8.2.3) 

READ BUFFER 
LOCATION 5 IN THE 
BURST ON MODE IN 
FUNCTION Vm 

(NO PRINT OUT) 




r 

SHIFT 


r 

no. IUF 


PRINT 0 ^EQES] 

s Tm: SPEED i t (bi) 


1 

1 


|sOTSRj 

□ 




Sillil 

NO. 10 

S TRG SPEED 2 T (bl) 


S TRG SPEED 2 ▼ (bl) 


1 




1 


^ ESSl 

+ 10.0000 V rmm 

S SPEBO 2 ▼ (bl) 



<S) 



(D 






0 If contents of buffer location has to be print-out on a lEC 62S/IEEEE 488 listen only printer enter ’’1". 
Cg) Most recent loaded buffer location (N» 10). 

® Enter buffer location 5. Remark: Press CLR key to clear mistaken entry. 

0 Contents of buffer location no. 5. 
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EXAMPLE 2 


OPERATION 


DISPLAY 


• FIRST CARRY OUT 
EXAMPLE 1 OF THE 
BURST MODE 
(CHAPTER 4.S.2.3) 

PRINT OUT ALL LOADED 
BUFFER LOCATIONS IN 
BURST ON MODE, 
FUNCTION Vm 
(IEC-625/1EEE-4SS) 
LISTEN ONLY PRINTER) 

• SET THE PM2535 TO 
TALK ONLY MODE VIA 
SHIFT, CHECK, ENTER 
1, ENTER 

CHAPTER 5-4-3. 






(JJ 




TLKONLV <] , 

PRINT 0 

S TRG SPEED 2 T 


1 


□ 




1 


TLKONLY <] , 

PRINT 1 

S TRG SPEED 2 ▼ (bO 








TucoNLY ^ , 

NO. 10 

S im SPEED 2 ▼ m ^ ^ 




ENTIB 




TLK ONLY ^ 

^ |3uill ElsySi 

+ 120.450 Vm 

S TRG SPEED 2 ▼ (bl) 



(D 



(D 



0 



0 Print mode can be entered 0 = no printing (default) 1 = printing 
CD Print mode on. Remark; Press CLR key to clear mistaken entry. 

(D Most recent loaded buffer location (N = 10). 

® Contents of buffer location no. 10 is displayed and sent to the printer 

With T or A can be stepped through the buffer location contents (no location indication). 
1 X press = 1 step (print-out) 1 ,5s press » auto step Stop -lx press A of T 
The printer will determine the stepping speed. 

The end of the block of locations is indicated with "END” on the display. 



Buffer contents 

L„ J 

END END N MAX 

raiBUF 

POMTEft 

0 = empty 

1 = first result after trigger 
82 s last result entered 

N s number of results to be stored (burst on function). 
Max = maximum number of locations (999). 

Rd. buf pointer = location to be read. 
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EXAMPLE 3 


OPERATION 


DISPLAY 


READ BUFFER LOCATIONS 
STEP BY STEP IN BURST 
ON MODE. FUNCTION Vmr. 
{NO PRINT OUT) 

FIRST CARRY OUT 
EXAMPLE 1 OF THE 
BURST MODE 
(CHAPTER 4.S.2.3) 


I 


SHIFT j 


0 


1 


PRINT 0 r^nmi 

S Tn© SPEED 2 ▼ (bl) ^ ^ 


I 


|effiERj 


^BCreBj 




B3S] 

+ 10.0000 Vrn csaBSim 

S TRG SPEED 2 ▼ (tsi) 


I 


nn 




^ isaai 

+ 120.450 Vm mm mm 

s Tn© SPEED a ▼ <bl> 



(T) Most recent loaded buffer location, 
d) Contents of buffer location no. 10 

d) With T or A can be stepped. Through the buffer locations contents {no location indication). 
1 X press 3 1 step 1,&s press s auto step with Is delay Stop = 1 x press A of T 
The end of the block of locations is indicated with "END” on the display. 

Buffer contents 



(D 









0|1|^I . |W|g.|»a|eMPTY| I 



RDBUF 

PomTEn 



0 » empty 

1 s first result after trigger 
82* last result entered 

N ^ number of results to be stored (burst on function). 

Max s maximum number of locations (909). 

Rd. but pointer = location to be read. 
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4.a.2.5 MiN/MAX 

The function minimurn/rnaxirnurn is continuously updating the extreme values of the measuring results. The 
minimum and maximum measurement result including the proccessed data are stored in the minimum and 
maximum registers within one function. Via the MIN/MAX keys the stored values can be read. 

During reading the measuring of the minimum and maximum values is continued. If a new extreme is 
measured it will be immediately displayed. 

Valid in function 
Selection 

Result 

Exit 

Exit saves 

Function change destroys 

Power off/reset destroys 
Clearing MIN/MAX registers 

CLR, MIN/MAX 



All 

SHIFT, MIN/MAX 
Display minimum 
Display maximum 
ENTER 

Contents of MIN/MAX registers 

Contents of MIN/MAX registers {when MIN/MAX is 

not selected) 

Contents of MIN/MAX registers 

- Press CLR when MIN/MAX is switched on 

- First exit the MIN/MAX function and press SHIFT, 



Example; Measurement of minimum and maximum temperatures (MIN/MAX thermometer) 




KlEASUPlI^O time 






EXAMPLE 1 


OPERATION 


DISPLAY 


READ MINIMUM AND 
MAXIMUM TEMPERATURE. 

(FUNCTION ‘’C WITH THE 
PT100 PROBE PMg249) 




IJ 

+ 025.0 

SPitO 2 PROBE 




SHIFT 


^ ^ 

MIN 

MAX 




1 j 

+ 015.0 ma 

SPE10 2T(bl) PROBE 




f \ 

MIN 

MAX 

k. J 




+ 030.0 

SPEED 2 ▼ (bl) PROBE 




iNTlR 




i 

+ 025.0 «C 

SPEED 2 PROBE 






© 



© Present value 
© Minimum value. 

© Maximum value. 

® New measuring value. While reading, the PM2535 keeps on measuring. 
The new results are compared with the "OLD” values and refreshed. 
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4 6,2.6 DIGITS (Display format function) 

Independent of other settings the maximum display length can be set. 

The number of digits ”d” can be programmed (o ^ d ^ 7)* The displayed result is never longer than the 

measuring result of the function selected. If the number of figures in front of the decimal point is larger than 

"d”, small zeros will be displayed up to the decimal point (significant blanks). 

In exponent notation DIGITS are only related to the mantisse. The exponent will be displayed independent of 
the DIGITS function. 

The DIGITS function is independent of the DISPLAY function, that can be used via the IEC-625/1EEE-488 
interface. 



e.g. Programmed 2 digits in Vttt 

Display e.g. + 12. V— 

Display + 20o. Vttt in stead of + 20 



Valid in function 

Selection 

Input parameter 

Result 

Exit 

Function change saves 
Power off/reset destroys 
Delivered from factory on 



All 

SHIFT, DIGITS 
Number of digits "d” 

Modified display length ”d” 

ENTER 

”d” 

”d”, unless stored in program 0—9 (PROG). 
”d” = 7 



© 









© Previous programmed digits 
C|) Enter 3 digits. 

Remark: Press CLR key to clear mistaken entry, 
d) All following measurements a display length of 3 is valid. 



EXAMPLE 1 



OPERATION 



DISPLAY 


DIG? 

SPEED 2 ▼ (bl) 




)44 


DIG 3 

SPEED 2 ▼ (bl) 






+ 12.3 Vm 

SPEED 2 


< 





PROGRAM MAX. DISPLAY 
LENGTH 3 DIGITS 



/■' \ 


^ 


shift 


iWGWS 







" 


^ \ 




ENTER 




k - 
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4.8.3 FUNCTION PROGRAMMING 



□ □ 

PROG SEQU 



4.8.3. 1 PROG function (PROGRAM) 

■instrument settings including process functions and constants, can be stored under a program number 
(except rtl, tonly, address, test, MSR, SPR). The settings can be recalled (manual, via interface or in the 
sequence function) to set the instrument in predefined modes/functions. 

The maximum number of programs is 10 (0-9) 

The settings stored in PO will be automatically taken over by the PM2S35 at power on or reset 



Valid in function 
Selection 

Input parameters 

Result 

Exit 

Exit saves 

Function change saves 
Power off/reset saves 



All 

SHIFT, PROG 

Program recall number PX (X = 0-9) 

Program store number PX 

Instrument settings stored in PX 

ENTER 

Settings PX 

Settings PX 

Settings P0-P9 










© 



0 Actual settings to be stored. 

(?) Program recall. No = prog. Yes = enter P number. 
@ Programm store ? Enter P number. 

(4) Enter P number 0. 

© Instrument settings are stored in PI. 
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CD 



(T) Programm to recall ? 

(2) Enter P number 0. 

(§) Setting of PO are carried out. 



Remark: At power on or reset the settings programmed in PO are automatically selected. 



4.83.2 SequencB 

The sequence function enables the PM 2535 to carry out a number of sequential steps with different 
instrument settings as stored in the PROGRAM function. 

At the same time control data can be output to System 21 modules in the System 21 scan function. In this 
c^e the PM2535 with system 21 modules can be used as stand-alone system (without controller). 

The scan function (available only in some units) is used for the sequential select of inputs, switches, 
channels. A scan-cycle can be executed over channels of several units on the condition that: 

- All units are of the same PM-number. 

- All units are set for the same operating mode (see the System 21 manual and the operating cards of 
the slave units). 

- No unit is in Execute Unconditional mode. 

- The units have successive addresses with settings starting at 0. 

The scan is initiated by the PM2S35. The execution is automatically done with a number of execute 
commands or triggers in system 21 equal to the number of channels to be scanned. Under the above 
conditions a scan cycle will start with the lowest channel number of the unit with address-switch set to zero 
and continue along all channels and units. 

Programming the Sequence function is only possible via the front keys. 

(via lEC/IEEE interface is not implemented) 

After pressing the SHIFT -SEQU keys the display asks ’’Run?”. 

With ENTER the sequence program will start. 

The load-program mode is entered with SHIFT, SEQU, SEQU. 

Sequenti^ly a number of System 21 related questions have to be answered and entered. 

After that, step numbers will be displayed, starting at step 0 (st 00). 

The maximum number of steps is 99. 

Every step h^ to be linked with the PROG number (instrument settings) wanted. The programming of the 
PROG numbers has to be made in the PROG function (refer to 4.8.3. 1). 

With ”n” {” +/- ” key) a PROG number can be skipped. 

A number of steps can be terminated with "E" key), the sequence will start again on step 00. 

It is not possible to carry out BURST measurements. 

A stored BURST-ON in a PROG number will be ignored in the PROG function. 

Different from the normal measuring modes the buffer is not cleared in the sequence function. In this way it 
is possible store measurement results with different settings. Checking afterwards is possible because the 
PROG number has also beer stored. 

During execution of the sequence program only the keys SHIFT , CLR, SEQU and SINGLE TRIGGER and 
function rtl (return to local) are active. 

The execution can be stopped with SHIFT, CLR, SEQU 



Archief RadioDatabase.nl 



BAMA KOPIE 



4-37E 



4.8.3 FUNCTION PROGRAMMING 



□ □ 

PROG SEQU 



4.8.3. 1 PROG function (PROGRAM) 

Instrument settings including process functions and constants, can be stored under a program number 
(except rtl, tonly, address, test, MSR, SPR). The settings can be recalled (manual, via interface or in the 
sequence function) to set the instrument in predefined modes/functions. 

The maximum number of programs is 10 (0<9) 

The settings stored in PO will be automatically taken over by the PM2S3S at power on or reset 



Valid in function 
Selection 

Input parameters 

Result 

Exit 

Exit saves 

Function change saves 
Power off/reset saves 



All 

SHIFT, PROG 

Program recall number PX (X = 0-9) 

Program store number PX 

Instrument settings stored in PX 

ENTER 

Settings PX 

Settings PX 

Settings P0-P9 




© 



© 

@ 

® 



© Actual settings to be stored. 

© Program recall. No = prog. Yes = enter P number. 
(3) Programm store ? Enter P number. 

@ Enter P number 0. 

Cg) Instrument settings are stored in PI . 
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(D 






(T) Programm to recall ? 
d) Enter P number 0. 
d) Setting of PO are carried out. 

Remark: At power on or reset the settings programmed in PO are automatically selected. 

4.83.2 Sequence 

The sequence function enables the PM2535 to carry out a number of sequential steps with different 
instrument settings as stored in the PROGRAM function. 

At the same time control data can be output to System 21 modules in the System 21 scan function. In this 
case the PM2535 with system 21 modules can be used as stand-alone system (without controller). 

The scan function (available only in some units) is used for the sequential select of inputs, switches, 
channels. A scan-cycle can be executed over channels of several units on the condition that: 

• All units are of the same PM-number. 

• All units are set for the same operating mode (see the System 21 manual and the operating cards of 
the slave units). 

- No unit is in Execute Unconditional mode. 

- The units have successive addresses with settings starting at 0. 

The scan is initiated by the PM2535. The execution is automatically done with a number of execute 
commands or triggers in system 21 equal to the number of channels to be scanned. Under the above 
conditions a scan cycle will start with the lowest channel number of the unit with address-switch set to zero 
and continue along all channels and units. 

Programming the Sequence function is only possible via the front keys. 

(via lEC/IEEE interface is not implemented) 

After pressing the SHIFT -SEQU keys the display asks ’’Run?". 

With ENTER the sequence program will start. 

The load-program mode is entered with SHIFT, SEQU, SEQU. 

Sequenti^ly a number of System 21 related questions have to be answered and entered. 

After that, step numbers will be displayed, starting at step 0 (st 00). 

The maximum number of steps is 99. 

Every step has to be linked with the PROG number (instrument settings) wanted. The programming of the 
PROG numbers has to be made in the PROG function (refer to 4.8.3. 1). 

With ”n" {"+/-” key) a PROG number can be skipped. 

A number of steps can be terminated with ”E” key), the sequence will start again on step 00. 

It is not possible to carry out BURST measurements. 

A stored BURST-ON in a PROG number will be ignored in the PROG function. 

Different from the normal measuring modes the buffer is not cleared in the sequence function. In this way it 
is possible store measurement results with different settings. Checking afterwards is possible because the 
PROG number has also been stored. 

During execution of the sequence program only the keys SHIFT , CLR, SEQU and SINGLE TRIGGER and 
function rtl (return to local) are active. 

The execution can be stopped with SHIFT, CLR, SEQU 



EXAMPLE 2 



OPERATION 



DISPLAY 



CARRY OUT PROGRAM 
SETTINGS OF PO 







■' ' 


SHIFT 


PROG 






ih ^ 



PrcL - 

SPEEO 2 T (bl) 






PrcLO 

SPEED 2 T (bl) 



ENTER 






STRO SPEED 2 



•*v 
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Valid in function 
Selection of execution 
Selection of programming 
Input parameters at 
programming 



Result 

Stop. Execution 
Exit 

Exit saves 

Function change saves 
Power off/reset saves 



All 

SHIFT, SEQU . ENTER 
SHIFT. SEQU. SEQU 
Srun 

Aid (system 21 module type) 

M (system 21 module mode) dsp (display time) 
STOO P. (program number at step xx) 

- Sequential steps of program settings 

- scan function for System 21 
SHIFT, CLR, SEQU 
ENTER 

P0-P9 

P0-P9 

P0-P9 



Enter the next in the prog, function: PO 

: PI 
: P2 



Vttt Internal trigger. Speed 2. Auto ranging. 
D2W. Internal trigger. Speed 2. Auto ranging 
V'u. Internal trigger. Speed 2. Auto ranging. 



EXAMPLE 1 



OPERATION 



DISPLAY 



Entef the fol [lowing sequence prog rain 

STEP® . Set PM2535 to setting ©f P2 
^ . Display result for 5®. 

STCP1 . Skip settings of PI . 

♦ 

STEP2 . Set PM2535 to setting of PO 
^ * Display result for 5s. 

ST1P2 . Terminate ttie program and 
I relym. 

This program can be uied for a stand 
alone PM253@v 

A shorter program Is: 

§ iPO P2.DSP 5s 
EP1 PO.DSP 5s 
EP2 TERMINATE 

To perform a step In the sequence-run 
mode the PM2535 needs tO be Internal 
of single triggered. 



' ' 


^ ^ 


ERIFT 


SEDU 







sBm 

V j 



( > 

iNTEft 



ENTEll 



ENTER 



Srun 

SPEED 2 T 



AidxxMx 

SPEED 2 T (bl) 



ST.01 P6 

SPEED 2 ▼ (bl) 



ST.01 Pn 

SPEED 2 ▼ (bl) 












dSP 1.5s 

SPEED 2 T (bl) 


Wjpi^ 

TT" \ 1 / 


dSP 5.0s 

SPEED 2 ▼ (bl) 


|1 WISM 

kU 


ST.OO P6 

SPEED 2 V (bl) 




ST.OO P2 

SPEED 2 T (bl) 





r T ~ \ » y 



(D 



CD 

CD 

CD 

(D 

CD 



CD 



CD 



(T) PM2535 asks to run the sequence program. Enter = yes. SEQU = no = programming mode. 

® PM2535 asks two parameters for system 21 use (Type. Mode). Press ENTER to continue. 

CD PM2535 asks you for display time. (1 .5s = previous display time). 

<3) Enter 5 seconds. 

(D PM2535 asks P number (P6 = previous P number). PM2535 will start to ask with step 00. Maximum 
number of steps = 93 
(g) Enter 2 on step 3. 

@ PM2535 asks P number (P6 = previous P number). Enter ’’ - ’’ on step 1 . ” - ” = the PM2535 will not 

measure. 

® Enter ’’ - ” on step 01 to skip (n = displayed) 
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EXAMPLE 1 (conL) 


OPERATION 


DISPLAY 






r] eaai 

ST.02 P6 , 

SPEED 2 T (U) E3|f 




GNTiR 






7i ^ 




f 'N 

0 




Emn^ ^ ^ 

ST.02 PO . / 

SP1E02 wm Fr 




ST.03 P6 fN. . / 

SPEED 2 ▼ (W) 




ihTEFt 








■J V 1 / 




J 




ST.03 PE 

SPEED 2 ▼ (bIJ 




+ 12.34567 Vtt,^ 

SPEED 2 




BNTiR 








(D PM2535 asks P number (P6= previous P number) 
@ Enter 0 step 02 

® PM2535 asks P number {P6» previous number) 
@ Enter, on step 03 to terminate (E = displayed) 

@ Actual-measurement 



EXAMPLE 2 



OPERATION 



DISPLAY 



Start (run) a Sequence program (ref^ 
to example program). 

To perform a step In the sequence-run 
mode, the PM2535 needs to be 
triggered Internal or single 



^ \ 






Srun ^ 


SHIFT 


SEQU 

^ 




▼ (W> ) 






+ 000.0000 mV 

SPEED 2 
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EXAMPLE S 



OPERATION 



DISPLAY 



Make a program uslrig the scan 
function of astern 21. 

Suppose one PM21 21 that has 
to be set to mode "Ml” Is 
used. 




Aid 20 MO 

(M> ▼ 



Um the proiram of eKample 1 
Total iofueoce program 



STEP 0. P2 setlo^. System 21 

scan step |PM2121, Ml 
Display result for is 
STEPl.Pfi 

I System 21 scan step 

I (PM2121.M1) 

▼ 

STEP 2, PC settings 

System 21 scan step 
(PM2121.M1) 

Display result for 5s 



STEP 3. 



PE (terminatcMrl 





Aid 21 M 

▼ (bi) 



Aid 21 Ml 

▼ (bl) 



' \ 

ENTER 

. J 



dSP 5.0s 

▼ (bl) 



7 



M:iiaa 

\ I / 



/ I \ 



\ I / 
y I \ 





PM 2121 






PM2S35 I V“ 
NO setting 



continue with example 1 



Remarks- A system PM2121, 

Ml scan consists of 
20 seen steps per 
sieve connected. 

- With B programmed 
delay {chapter 
4.S.2,1) a waiting 
loop between closing 
the PM2121 relay 
contact and the start 
measuring of the 
PM2535 can be 
Inserted. 












® PM2535 asks slave type connected to perform the scan function 
(D Press: 21 (PM21 EH) 

(§) Enter: mode ”M1 " 

® PM2S35 asks display time. 
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4.9 GENERAL 



4.9.1 Bleeper 

The built in bleeper can be switched on or off for a number of functions. 

For some alarm functions the bleeper cannot be switched off (not programmable). 

The bleeper is programmable for the following alarm conditions. 

• At exceed of the LIMIT values 
- Buffer full in BURST mode 

Not programmable: 

• Overload in highest voltage and current ranges. 

Valid in furtction = LIMIT, BURST 
Bleeper on = SHIFT, ENTER 

Bleeper off « SHIFT. CLR. ^ 

Programmed at delivery; Bleeper on. 



EXAMPLE 1 


OPERATION 


DISPLAY 


swrrcti ON BLiiPf n 

RJNOTION 


- - ^ ^ 
mm 

k — . ^ 


+ 123.456 

SPEED 2 






<1 

+ 123.456 V.T. 

SPEED 2 



EXAMPLE 2 


OPERATION 


DISPLAY 


SWITCH OFF BLEEPER 
FUNCTION 


SHIFT <] 


+ 123.456 Vfn 

SPEEDS 
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4.9.2 (cleat) 

With SHIFT, CLR selected help functions can be switched-off, by specifying the function to be switched-off. 



At input of figure a mistaken entry can be cleared. The complete number of input figures will be cleared, 
after which a new input can be given. Escape from inputting is possible via CLR, ENTER. 

No equivalent command is available for the interface (lEC/IEEE). 



EXAMPLE 1 


OPERATION 


DISPLAY 


SWITCH OFF A HELPFUNCTION 
E.G. AX + B 




- 23.9876 * Vm ™ 

SPEED 2 




|sHiFT gjl ^ 




CLEAR ™ Bm 

SPEED2T(gn) . , . 








w 






•f 10.0000 Vm nmn 

SPEED 2 



EXAMPLE 2 


OPERATION 


DISPLAV 


CLEAR A MISTAKEN ENTRY OF 
FIOORES E.G. DURING INPUT 
OF ”A” IN FUNCTION AX + B 




+ 8.657 A ™ >, I / 

W 




CLR 




+ A ^ 

RE-ENTER AU. FIGURES 



EXAMPLE 3 


OPERATION 


DISPLAY 


ESCAPE OUT OF FUNCTION 
AX + B OURINO INPUT OF 
FIGURES 




+ 8.657 A 

SPEED a ▼ (W) 




+ 10.0000 Vnn 

SPEED a 


r - - ^ 

CLR INTCR 
L .. j 
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4.9.3 CHECK 

In the check function a number of checks and tests are carried out sequentially. The checks and tests have 
been described in the relevant sections in this manual. 

To enter the CHECK function press: SHIFT, CHECK. Sequentially a number of steps have to be carried out. 
Exit is possible with the CLR key. 



The following checks and tests are implemented: 
Press: SHIFT. CHECK 



i 

lEC/IEEE REMOTE/LOCAL 


1 ENTER 


Refer to chapter 5,4.2 


i 

lEC/IEEE TALK ONLY 


ENTER 1 


Refer to chapter 5.4.3 


i 

lEC/IEEE ADDRESS 


1 ENTER 1 


Refer to chapter 5.4.4 


1 

SELFDIAGNOSTICS 


1 ENTER 


Refer to chapter 4.6.7 


i 

END 


1 ENTER 1 





No equivalent command is available for the interface (lEC/IEEE) 

4.9.4 SHIFT and ENTER 

SHIFT allows to select the help functions. 

If shift is activated an indication will appear on the display. 

ENTER 

With ENTER help functions selection or input of figures are terminated. 

No equivalent commands are available for the interface (lEC/IEEE) 

4.9.5 Input of figures (blue text) 

Dependent on the help function selected, the PM2535 will ask for figures to be entered. Available are: 0....9 
+ - and . (decimal point). 

+ /- is an independent toggle function 

Remark: Due to conversion from decimal to binary a rounding error of ± 1 digit may occur when recalling 
the entered 7 digit figures. 
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S. OPERATING INSTRUCTtONS FOR REMOTE OPERATION VIA IEC-e2$/1EEE-4de 
INTERFACE 



5.1 GEHEFCAL 

TH* PMas35 is ar HiitDmet4 rsnginfl muHimfiter «quipp«d as fitprutencl wftti am lEC/lEEE miertaco. Ii is 
dasigned to COPripiy (wttm tfw EC-S^I pubhcatton othS tiill «mcH6 cofit^ol capablili^t?. 

This SWkti dsals with hsrdwara amd soltMwe aspacts fli bus oparaiion and dawmbes p*ogtamroing 
ftjncfchfl w\ d«tsil. fncludwl atK ^eraral buK COifimancte. deww-deiMndenl conimHiidE. slaJua wd« 3 and 
oth«r operating commands. Vm the kiierfaca, aM hjncUvta are caniroHebie that ar« monnally satsctad by the 
tmni pifih-buitgfie. However, a number ol special commands are impfemenred Id m«i the requiiemerts tH a 
sv&tem mulnmeier. 



SPECIFICATIDHS 
£i.2.1 FiinctlonBli 



Functififi 


|id*f1ltl(CBUQn 


Descrijrtion 


handshalse 


SHI 


Complete oapobilhy 


Acceptor 


AHl 


Ccrtipiete capabilitv' 


Taker 


T5 


Qaeio laJKa 
Serial poll po$SfUe 
Taik-onty possiBe 

UnaddmEsed if "MY LISTEN ADDRESS"’ 


Listertaf 


L4 


if "MY TALK ADRESS 


SoThiioa Haque$T 


SRI 


Oompiata ospadWiy 


Remote/LiKBl 


RLl 


ComplBte km^ LjOCI^OUT C«|pStHiity 


Device Trigger 


OTI 


Complete oapabiny 


Device clsar 


DCl 


Comclete capability 


Bifi Driuaf$ 


El 


Qpan ooHeotor Isink 4S mA 



S.2.2 Oode apecmcallort 

Code in use: 

Sepamtor for input data 

SSparalH' for Dutpul OMe 

&-3r3 CormectOf pinning 
T]rpe cl coDTiedtiof 



ISO 7-bil (IS0646]. 

Fuly programmable: inilial sepaiator aflar PDWER- 
on; or tna end maasage (eci}, 

Same as the input separator; aiways wttn the END 
messapa. 



24-pin tamale uonnacior. uontaol assignment In 
eocordarwe wilfi IEEE-4a8. 




iTUfI 
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5-2.4 



Timing specification 

Interlace messages (with ATN = 1) received e.g. MLA, MTA, UNL, GTL. 



atn 

DAV 

KRFD 

NDAC 



A. 



A. 



y 



A 



yT" 






Toe 



-ltd *1 



ST 35IW 

Tac = accept time; time needed to accept the interface message: 70 fis. 
Trd = ready time; time needed until acceptor can receive new data: <220 

Data bytes (any input) received (with ATN = 0) 



ATM 

DAV 

mrfd 

KDAC 



\ 


/ 




1 

i \ 






1 

1 

f 

\ 


— 4^""^ 


j 



Tqc Trd 



ST 39S9 



Tac := accept time; time needed to accept the data byte- 

- for the first data byte (after addressing): 90 

- for the second and following data bytes: 90 

Trd = ready time; time needed until acceptor can receive new data: <350 p^s. 

Output data (measuring data and status data) 




MRFD 



NDAC 



\ 



J / 

I 

I 

y^\_ 



V 



ST 3960 

T1 = settling time (according to IEC625'1, section 3 cl 24): <150 fts. 

T1st = time needed for the first data byte to become available on the bus: 
<400 fis (only if valid data is available). 

Tsc = source time needed for next data byte to become available: <250 /ts. 

Execution time of the GET command (Group execute trigger). 




^Stort ot Q measurement 



ST T961E 

Ted = execution delay time for the GET command; <500 fis. 
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5.3 PROGRAMMING THE PM2535 

5.3.1 General information 

Programming the PM2535 is divided into three main parts: viz Interface Programming, Interface Program 
Data and Device programming. 

The commands listed under interface programming do not influence the device functions. It is recommended 
to program first separators and service request masking. 



5.4 INTERFACE PROGRAMMING 

5.4.1 Explanation 

- Rermte state 



When the display indication "REM" is on, the PM2535 is in the remote state. In this state, the instrument 
can be controlled by devtcewjependent data via its interface. All control of the instrument via the front-panel 
is disabled, except for the SHIFT, CHECK keys and single trigger (when chosen). With the CHECK key, the 
return-to-local function can be chosen only if the remote state is not locked. 

• Local state 

When the front indication "REM" is off, the PM2535 is in the local state. In this state, the instrument can be 
controlled via its front keyboard. All control data received via the interface will be cancelled and not 
executed. In the remote state, the local state is chosen via the GTL (go to local) command. 

- Device clear 



By a device dear command the PM2S35 is initialised. This command is comparable with POWER ON or 
RESET. 



The device clear command can be given by: 



■ DDL Device dear 
• SDC Selected device clear 



see ASCII table 



- Trigger command 



To start a measurement in the PM2S35 a trigger command can be given by: 

- GET (group execute trigger). 

- XI 



- Serial Polling 

The serial polling sequence is used to obtain the status byte of the PM2535. It is used to determine which of 
several devices has requested service over the SRQ line. However, the serial polling sequence may be used 
at any time to obtain the status byte, to give information of settings. 
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5.4.2 REMOTE/LOCAL selection 



EXAMPLE 


OPERATION 


DISPLAY 


Ratum to local 
if PM2535 

fcs remote 






mm XL/ 

rtl 0 wm 

▼ (bl) 




SHIFT 

j 


CHECK 

j 










1 

. 




REM V 1 

rtl 1 W 

▼ (W) 




iNTSa 




NORMAL MEASUREMENT 



Remark: rU 1 sets the PM2535 to local and not the interface. LSTN or TLK will stay on the display until a 
UNL or UNT command. 



5.4,3 TALK ONLY setectlon 



EXAMPLE 



Switeli-on 
Talk Only moda 



Switch-oft 

Talk Only mode 



OPERATION 



' 






> 


SHIFT 


CHICK 


iNTm 


k. .k 




I. 





ENTER 





f 1 


^ \ 


SHIFT 


CHECK 




- 




- 



ENTER 



DISPLAY 



t. only 0 

SPEED 2 ▼ (bl) 



t. only 1 

SPEED 2 T (bl) 



TLK only 

NORMAL MEASUREMENT 






TLK only 

t. only 1 

SPEED 2 ▼ PI 



TLK only 

t. only 0 

SPEED 2 ▼ (•>') 



NORMAL MEASUREMENT 
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5.4.4 ADDRESS (At delivery 22) selection. 



EXAMPLE 


OPERATION 


DISPLAY 


Check Aciress 






Addr 22 v ■ / 

SPEED 2 ▼ (bl) FR 




f ^ 

SHIFT 

L j 


CHECK 

j 


ENTER 

w . 


ENTER 

w . 










f 

CLR 




NORMAL MEASUREMENT 


Modi^ Arnmm 

to e.g. 1 1 






mmm 

Addr 22 ™ V ■ . 

SPEED 2 T (bl) FR 




SHIFT 




CHECK 

L .1 


SfTER 


BMIK 










1 

t ^ 


f \ 

1 

- 




Addr 11 . . . 

SPEED 2 T (bt) PR 








iNTfn 




NORMAL MEASUREMENT 



5.4.5 Interface program data 

Interface prc^ram data Is used to specify the different interface settings or parameters. A message unit 
consists always of a header-body combination and must always preceeded by the listner address. The 
following structure of a program message must be used. 




RECORD SEPARATOR 



ST409DE 



Note: Before every h^der~body combination the listen address musf be sent 



5.4.6 Sending program data 

INTERFACE PROGRAMMING 

The following program data can be given. 



Function 


Message 


Description 


Service request 


MSR„n [nl [n] 


Setting of the service request mask, n [n] [n] is the 
decimal equivalent bit pattern 


Separators 


SPR^nn I, nn] 


Setting of the separators, nn is the decimal equivalent of 
a character of the ISO code table. 


Identity 


ID_? 


On receipt of this command the identity is returned- 


Interface test 


TSI^U 

TSI_<dec 170> 


On receipt of these commands a self test is performed. 
(U= with service request) 

(<dec 170> means without service). 170 is the decimal 
v^ue and can be programmed on most controllers with 
CHR$(t70). 



Wofes.- [ J means optional 
^ = space 



Archief RadioDatabase.nl 



BAMA KOPIE 



6-6E 



Service request mask 

The reasons to ask for service can be masked (see table). If a service request has to be enabled for a 
certain condition, its mask bit must be set to 1 . 



Bit 


a 


7 


s 


5 


4 


3 


2 


1 


0 


Decimal value 


256 


128 


64 


32 


16 


8 


4 


2 


1 



Bit 


Reasons for service request 


Description 


8 


Instrument no longer 
busy 


The PM2S35 has made a measurement and 
sent it via the interface. It can now be triggered. 


7 


System 21 event 


A service request can be generated by the System 21 
part. 


6 


Incorrect measurement 


The PM2535 has made an incorrect measurement. (e.g. 
overload, crest-factor exceeded, failure in a calibration 
measurement or a faulty Null measurement). 


6 


Internal failure 


The PM2535 has an intemaJ failure (e g. No CAL). 


4 


Program failure 


An illegal body or header is received in a command. 


3 


Hi limit exceed a 


Exceed of programmed Hi limit 


2 


Lo limit exceedv 


Emmd of programmed Lo limit 


1 


Mold mode 


The hold mode is selected via the data hold probe. 
Also when the hold mode is released it can generate a 

service request. 


0 


Data available 


Valid data is available in foe output buffer. 



A mask can be set by sending MSR n [n] [n] via the interface. n[n][nl represents the decimal equivalent of 
the bit pattern. The following sequence must be used. 

Command: MSR^n [n] [n] = optional 

If more than one reason for service request has to be enabled, the decimal value is the sum of foe individual 
decimal values. 

Example: MSR„97 specifies the bit pattern: 01 100CX)1 

- Data available 1 

- Internal failure 32 

- Incorrect measurement ^ 

97 



Note: At POWER ON all reasons for service request are masked. If a reason to ask for service occurs while 
its service request bit Is masked, the reason is still specified In (fie status byte, but RQS=0. 
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S.4.7 Separators 

A record separator terminates the output or input sequence. It indicates that there is no additional 
information availabie. The PM2S35 is capable of handling single and doubie input and output record 
separators. The record separator character(s) can be programmed to one or two characters of the iSO code 
table. 

An ESC character is not acceptable as a record separator but no error message is given and the iast 
programmed separator(s) wili remain valid. 

At POWER ON the separator is: fLR 

Note: For input data, the PM2535 allows but does not require the END message (EOl line). However, the 
PM2535 always sends out the END message concurrently with the last record separator character. 

To program the separators the foliowing sequence has to be used. 




ST4092E 



5.4.8 Identity 

If the interface programming code ID^? is decoded, and the PM2535 becomes talker, it responds with 
PM2535X SYY. 

Command iD^? X * hardwareversion (e.g. 0) 

YY = softwareversion (e.g. 01) 

Any additional data bytes sent in the program string are lost. 

5.4.9 Interface test 

On receipt of TSI_U an interface seif-test is performed, if correct, a response with a byte of decimal 
equivalent 170 is sent on the bus when the PM2535 becomes talker. A service request is generated. 

If a byte of decimal equivalence 170 is received instead of the U, the same interface self-test is performed, 
but no service request is generated and the character U is sent out on the bus. 

Commands: TSL<dec. 170> 

TSI_U 

Additional data bytes are lost. 



5.5 DEVICE PROGRAMMING 

Device-dependent messages are used for device control purposes. The basic units consist of a header, a 
body and a separator. However, a complete program message may consist of one or more units. The 
following structure has to be used. 




STtS44E 



The unit separator (comma) or semi colon must be used between the units. Upper and lower case 
characters are allowed. The eKSCUtion of a message is according to the input sequence. 



Example: ”RNG_AUTO,X1 ” 
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The device messages relating to the input data for the PM 2535 deal with measurement start commands, 

speed and range selection, trigger modes function selection and display modes. These are listed on the next 
page. 

S.S.1 Function selection 

With this command, one of the seven measuring functions is selected. 

The select function command sets the PM2S3S to predetermined states as defined In the following table. All 
other program data not mentioned in the table will remain if another function has been chosen. 

Commands; FNC^jcyz 
xyz 



Function 


Program 

data 

xyz 


Ranging 


Speed 


niter 


Internal 

settling 

time 


Vrrr 


VDC 


AUTO 


2 


OFF 


ON 


V-v 


VAC 


AUTO 


2 


ON 


ON 


Q-2w 


RTW 


AUTO 


2 


OFF 


ON 


Q-4w 


RFW 


AUTO 


2 


OFF 


ON 


Arrr 


1 DC 


AUTO 


2 


OFF 


ON 




1 AC 


AUTO 


2 


ON 


ON 


oQ 


TDC 


AUTO 


2 


OFF 


ON 



Ask function; 

On receipt of the FNC^? command the actual function is output. 
Command: FNC^? 



Furwtion 


Output 


Vttt 


FNC^VDC 


V-v 


FNC^VAC 


Q-2w 


FNC^RTW 


0-4w 


FNC^RFW 


Arrr 


FNCJDC 


A^ 


FNC^IAC 


OQ 


FNC_TDC 



5.S.2 Range selection 

Range selection is achieved by sending the characters RNG as header. The body may consist of a decimal 
value with or without decimal point. 

Also a technical or scientific notation is allowed. 

A range is chosen by the instrument when the body is programmed as the expected measuring value. It is 
also possible to program the end of the range or a value within a range. The instrument will always choose 
the lowest possible range 

Commands: RNG^ 

RNQ^AUTO 



RNG_300 
Ask range. 

Sending the command RNG_? will output the selected range 
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Examples for output: RNG^300.E + 6 (300 M n range MAN ranging) 

RNG^30.E + 00 (30 V range MAN ranging) 

Note: Programming functions and ranges can be combined in one command. The headers FNC and RNG 
are in this case not necessary. The bodies described in Section 5.5. 1 are used for this command as a 
header. 

VDC_,2Ci0 will select 

VDC^O.001 
VAC_2.0E-3 
RTW_1.5E + 3 
lAC^AUTO 

S.5.3 Measuring Speed/Resolution 

The speed and the resolution are determined by the ADC and depend also on the selected function and 
range. These functions are displayed with SPEED 1 (2,3,4) as a relative number (l = lowest speed and 4 = 
highest speed). The instrument selects the right combination of measuring speed and resolution. Default is 
speed 2 for all measuring functions. Changing the measuring function will select this speed. 

- Measauring Speed 

With the following commands the measuring speed is selected. 

Commands: MSP_l 
MSP_2 
MSP_3 
MSP„4 

Ask measuring speed. 

Command MSP„? will output the actual measuring speed. 

Example: MSP„3 

- Resolution 

Commands: RSL^4 
RSL^6 
RSL^e 
RSL^7 

With this command a resolution of 4, 5, 6 or 7 digits is chosen. 

Note. A non-valid resolution or measuring speed results in a program failure. After programming of 
resolution and speed the last command is always executed. 

- Ask resolution 
Command: RSl^? 

The actual resolution is output. 

Example: RSL^S 



Vt« range 300 V 
Vttt range 300 mV 
V'u range 300 mV 
Q-2W range 3 k£l 
In auto ranging 



S.5.4 Filter 

The filter function can be switched ON/OFF by means of: 

Commands: FIL,_^OFF 
FIU^ON 

Note: Changing the function will select the default state. 

Ask filter state 
Command: FIL^? 

After sending this command, the PM2535 gives the state of the filter. 
Example: FIU_OFF 
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5.5.5 Trigger nnode 

The PM2535 has two trigger modes, namely Internal and Single. Selecting internal triggering will give a 
continuous measuring of the instrument. At single triggering the instrument must be started via a start 
command. This command can be given via the keyboard, via the lEC/IEEE bus or via the EXT TRIG input at 
the rear. Changing the function does not alter the selected trigger mode. 

Commands: TRGJ 
TRG_B 
TRG_E 
TRG_K 

I: Internal triggering 

B: Single triggering via lEC/IEEE bus 

E; ”EXT TRIG” input and via lEC/IEEE bus 

K: Single triggering via lEC bus, EXT TRIG input or via the keyboard. 

Ask trigger mode: 

Command: TRG^? 

The trigger mode is output. 

Example: TRG^E 

5.5.6 Internal settling time 

The internal settling time is a waiting time after a start command. 

Before the ADC starts converting, the signal conditioning circuit needs time to settle. The settling time 
depends on the function, range and speed and is determined by the instrument. This settling time can not 
be changed via the front panel but can be switched OFF via the IE0625/IEEE.488 interface to obtain faster 
measurements. With the following command the settling time can be switched ON/OFF. 

Commands: IST_OFF 
IST^ON 

Ask state internal settling time: 

Command: IST„? 

This will give IST^ON when the settling time is switched ON and IST^OFF when it is switched OFF. 

Note: Changing the function will switch the interna/ settling time ON. 

5.5.7 Start command 
X 

Start a measurement in the actual function. 

5.5.8 Display mode (instrument display) 

Commands: DSP^OFF 
DSP„ON 

Note: The display mode is not altered when changing the ftmcfion. 

Ask display mode: 

Command: DSP„? 

Example: DSP^OFF 

The display can be filled with a value. This is done by sending the value as a character strirtg to the 
instrument. 



Command: TXT^nnnn . nnn 



Archief RadioDatabase.nl 



BAMA KOPIE 



5-11E 



mnn.nnn is the value that is written in the display. 

The following characters can be sent to the PM2535: 

123*567880. S- 

IS3HSElB3n . 3 'I • -rJ_ 

ABCDEFGH I J KLMNOPQRSTUVWXV Z? 

RbCdEFEHIQ L nDPRrSkU 3 P 

ST4?e6 

Note: 0,i or 2 dec/ma / points can be sent. 

5.5.9 Output ffiode 

The string (measuring value) which is output to the controller can be made shorter. 

Command: OUT_N,x 
OUT^N 
OUT_S 

S = string is complete output 
N = only numerical values are output (only body) 

N,x = only numerical values are output with length specified in x. 

Also dec. point and polarity are included in this number. 

Example: OUT^Np6 will give +036.4 

Note: The selected mode is not aitered after changmg the function. 

Ask output mode: 

Command: OUT^? 

Example; OUT^N,6 
5.5.19 Null 

If a thermal e.m.f. occurs at the input sockets an offset voltage can arise. This offset voltage in the Vtttp 
300 mV range can be compensate by pushing NULL if the input is short-circuited. This can also be done 
via the IEC«645/IEEE-488 interface. At TOWER ON or RESET this function is not active. The state is kept in 
memory during function changing, and will be used again when V?rr, 300 mV is selected (Null function must 
be ON). 

Commands: NUL^NEW 
NUL_N 
NUL^OFF 
NUL^ON 

NEW: The instrument is set in Vttt 300 mV range. 

Also TRG^K is selected. 

To compensate the offset, short-circuit the V- and 0 socket and give one of the trigger commands 
(X1p GET) . Also single U'igger can be pushed or a single trigger via the BNC connector can be given. 
The compensation value is stored in memory. 

OFF: The Null function is switched off but the value is still kept in memory. 

ON: The Null function is Switched on with the stored value. 

Ask Null state: 

Command: NUL^? 



Example: NUL^OFF 
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S.6 HELP FUNCTIONS 

5.6.1 Matliefiiati^ funetions 



5611 AX^B 

The measured value{X) is adapted according to the formula AX + B. 
A and B can be input via keyboard or interface. 



Valid in function 
Selection command 
Input parameter 

Output 

Exit command 
Exit saves 

Function changes saves 
Power off/reset destroys 
Limits for A 



Limits for B 



Delivered from factory on 



ALL 

SCL^ON 

A 

B 

AX+B 

SCt^OFF 

A, B 

A,B 

A, B, unless stored in program 0—9 (PROG) 

± {1013 . .1(yi3) 

Input via keyboard 
± (9999999 to .0000001) 

± (10^3 . .I0r13) 

Input via keyboard 

Numeric value ± (9999999 to .0000001) 

The multiplication factor as shown when entering B 
is included in the value of B. 

A= +1, BO 



Switches on function AX + B 
Switches off function AX + B 

Switches on function AX + B and fills A and B 
A= +1234567 

B= -766.4321 (+= opional) 

SCL^? : Output the actual state of the AX + B function, 

technical notation 
Format: SCL^OFF. 

+ 1 23. 4567E + 00 , - 765.432 1 E«03 

\ 1 

A B 



Commands: 

SO^ON 

SCk^OFF 

SCL_ON, + 1234567, -766.4321 
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5.6.1. 2 dBm 

The measured input voltage or rrt-) can be converted into a dB value (dBm = 1mW, with reference 
resistor). The reference resistor can be chosen and stored. It must lay between .0001 and 9999 Q. 

At delivery the resistance value is 600 O. 



Valid 

Selection command 
Input parameter 
Output 
Exit 

Exit saves 

Function change saves 
Power off/reset destroys 
Limits for Rref 
Delivered from factory on 

Corfimancls: 

DBM_ON 

DBM_OFF 

DBM_ON, + 7,5 E+ 01 



DBM_OFF, 150 
DBM_? 



Vttt, V-v (can be combined with ZERO) 
DBM_ON 

Reference resistance, at delivery 600 O 
dBm 

DBM_OFF 

Rref 

Rref 

Rref, unless stored in program 0™9 (PROG) 

.0001 — ^9 a 
Rref = 600 fl 



Switches on the dBm function with the actual 

reference resistor 

Switches off the dBm function 

Switches on the dBm function and sets Rref. to 75 Q. 

+ = optional 

Switches off the dBm function and sets 
Rref. to 160 Q 

Outputs the actual state of the dBm 

function, technical notation 

Format: DBIVI. OFF + 1500QDQE4QQ 



5.61.3 A% 



The measured value (X) is adapted according to the formula x 100% 



Valid in function 

Selection command 
Input parameter 
Output 



Exit 

Exit saves 

Function change saves 
Power off/reset destroys 
Limits for C 



E>elivered from factory on 

Commarids: 

PRC_ON 

PRC_OFF 

PHC_M 

PRC_MEA8 

PRC_ON,-168.4 

PRC_OFF,+ 12346.67 

PRC_? 



All (cannot be combined with other mathematical 
functions) 

PRC_ON 

C 

100 % 

C 

PRC_OFF 

C 

C 

C, unless stored in program 0—9 (PROG) 

± (1013. .10 13)0 excluded. 

Numerical value ± (99999^ ^ .0000001) 

The multiplication factor as indicated when entering 
C is including the value of C. 

C = +1 



Switches on the A % function with the actual 
reference constant C. 

Switches off the A % function. 

Enter measured value as reference constant C 
and switches on function A % 

Switches on function A % and enters 
-168.4 as reference constant C. 

Switches off function A % and enters 
+ 12345.67 as reference constant C + - optional 
Outputs the actual state of the A % function, 
technical notation. 

Format: PRC_OFF, + 12.34567E + 03 
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5.6. 1.4 ZERO (Relative reference) 

From the measured value (X) the contents of the ZERO register (D) is subtracted (X-D) and displayed* 



Valid in function 

Selection 
Input parameter 
Output 
Exit 

Exit saves 

Function change saves 
Power off/reset destroys 
Limits for D 



Ail multimeter functions, dBm (cannot be combined 
with other mathematic functions) 

ZER_ON 

D 

X-D 

ZER_OFF 

D 

D, ZERO function? 

D, unless stored in program 0 — 9 (PROG) 

±( 1013 . 10 - 13 ) 

Input via keyboard + (9999999“*- .0000001) 



Commands: 

ZER_ON 

ZER_OFF 

ZER_M 

ZER^ON, + 1234.5E + 00 
+ = oplionai 
ZER^OFF, -34567.3 

ZER_? 



Switches on the ZERO function with the present 
value of the ZERO register. 

Switches off the ZERO function 

Enters the measured value as ZERO value and 

switches on the ZERO function 

Switches on the ZERO function and 

enters + 1234*5 as ZERO value. 

Switches off the ZERO function and enters -34667.3 
as ZERO value. 

Outputs the actual state of the ZERO function, 
technical notation. 

Format: ZER_OFF, -34 56730E + 03 



S.6.2 Aquisitioii/Preseintation of measuring data 



5 6.21 DELAY 

A deiay can be programmed between a trigger and the actual start of a measurement. 



Valid in function 
Selection command 
Input 
Result 

Exit command 
Exit saves 

Function change saves 

Power off/reset destroys 
Limits for delay 
Delivered from factory on 



All 

DLY_ON 
X ms 

delay of x ms 
DLY_OFF 
Delay 
Delay 

Delay, unless stored in program 0 (PROG) 
8 000 000 ms 
Delay off. time 0 ms. 



Commands: 

DLY_ON 

DLY^OFF 

DLY_1234 

DLY_,OfSl.4321 

DLY_OFF.9878 

DLY_? 



Switches on the delay function with the actual delay 
time. 

Switches off the delay function 
Delay time of 1234 ms is entered without 
modification of the delay on/off state. 

Switches on the delay function with a 
delay time of 4321 ms 

Switches off the delay function and enters a deiay 
time of 9878 ms. 

Outputs the actual state and delay time. 

Format: DLY__ON. 0009878 
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5622 LfMiTS 



The measured or calculated results are compared with the contents of the LIM*LO and LIM-HI registers. If 
the limit values are exceeded an indication is given on the display by arrows (v.Aor 0) or by a bleeper signal, 
if switched on. Also a SRQ is given via the interface. 



Valid in function 
Selection command 
Input parameters 

Result 

Exit command 
Exit saves 

Power off/reset destroys 
Limit indication 



All 

LIM_ON 

LIM-LO (indicated by v) 

LIM-HI (indicated by a) 

Indication at exceed of limits 

(a, V, 0 and/or bleeper and SRQ, status byte) 

LIM_OFF 
LIM-LO, LIM HI 

LIM-LO, LIM-HI, unless stored in program 0—9 (PROG) 
LIM-LO <LIM-HI and input <LIM-LO= v 
LIM-LO <LIM-HI and input >LIM-HI= a 
LIM-LO ^LIM-HI and input < LIM-LO, 

>LIM LIM-HI = 0 



Limits for LIM-LO | LI M.LO and LIM-HI | ±(10-13 ...1013) 

and LIM-HI. 



Delivered from factory on 



LIM-LO = 0 
LIM Hi = 0 



Commands: 

LIM_ON 

LiM_OFF 

LiM_ON, + 123.-99.5 
+ = optional 

LIM_OFF,-7880, + 16 189 

+ = optional 

LIM_? 



Switches on the LIMITS function with 
the actual LIM LO and LIM-HI. 

Switches off the LIMITS function: LIM-LO 
with LIM-HI are saved. 

Switches on the LIMITS function and 

enters LIM-LO with +123 and LiM-HI with -99 5 

Switches off the LIMITS function and 

enters LIM-LO with -7880 and LIM-HI with + 16.189. 

Outputs the actual condition and limit values. 

Format: LIM_OFF,-788.0000E + 03, + 16. 1 8900E + 00 



5.6.23 BURST 

in the BURST function a preprogrammed number (N, max.999) of measurements are stored in a buffer after 
a trigger command. A buffer full indication is given on the display switch bleeper or via the 
IEC-625/IEEE-448 interface. The stored measurement results can be read on the display or via the interface 
in the Read Buffer (RD BUF) function. 



Valid in function 
Selection command 
Input parameter 
Result 
Exit 

Exit destroys 
Exit saves 

Function change destroys 
Function change saves 
Power off/reset destroys 

Commands: 

BUR_ON 

BUR_OFF 

BURTON, 320 

BUR_OFF, 16 



BUR_7 



All functions except SEQU 
BUR_ON (PM2535 set to STRG) 

N (number of measurements to be buffered) 

N measurements buffered 
BUR_OFF 
Contents of buffer 
N, Single trigger 
Contents of buffer 
fsl, Single trigger 

Contents of buffer, N unless stored in program D— 9 (prog 0) 

Switches on the BURST mode with the actual number of 
measurements to be buffered (N). 

Stops the running BURST measurement and switches off 
the BURST mode. The buffer contents is cleared. 

Switches on the BURST mode with (N) measuring 
results to be buffered. 

Stops the running BURST measurement. 

Switches off the BURST function. Enters 16 as number of 
measuring results (N) to be buffered. 

Outputs the actual condition and (N). 

Format: BUR_OFF,_16 
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5 6.2A RD. BUF (Read Buffer) 

In the RD. BUF function, the buffer contents stored in the BURST function can be read. 



In BURST OM mode 

- Location numbers are proceeded with ” + ” entered 




0 

1 

82 

N 

Max 

RD. BUF pointer 



Empty 

First result after trigger 
Last result entered 
Number of result to be stored 
Maximum locations number 
Location to be read 



Valid in function 
Selection 
Input command 

Output 

Function selection destroys 
Power offireset destroys 
BUFV^OFF destroys 
NEW BURST trigger destroys 



BURST 

BURTON 

Location number 0 .*.999 
eg. RBU„126 

Contents of buffer location number 125 

Contents of buffer 

Contents of buffer 

Contents of buffer 

Contents of buffer 



Commands: 

RBU_125 

+ = optional 



RBU_+20, + 223 



RBU„? 



Outputs buffer location and the measuring result 
stored on buffer location 125 
If not measured a *’?” is emitted in the output string 
Format: RBU_+125, MEASURINQ DATA 
Outputs buffer location and the me^uring results 
+ = optional stored on buffer locations 20 to 223 
(Order oldest . youngest value) If not measured a 
te emitted in the output string. 

Format: RBU_+126, MEASURING DATA 
Outputs the buffer location number with the most 
recent measuring result. 

Format: RBU_+330 (max. 3 digits, fixed string 
length). 



Remark: A requested location contents, outside the specified number (N) stored in the BURST function will 
generate a program failure and generate a SRQ (status byte). An incorrect input polarity will also 
give a program failure. 
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In BURST OFF wmdm 
- Location numbers are preceeded with a 



empty 


-95 


-94 


-93 


/ / 


-3 


-2 


-1 






END 


END 



Max Function change RD BUF pointer 



-0 

-1 

-95 

max 

Function change 
RD. BUF. pointer 
Valid in function 
Input command 
Output 

Function change destroys 

Power off/ reset destroys 



Actual measurement 

Last measurement carried out 
First measurement after function change 
Maximum locations number 999 
Last function change 

Location to be read at the moment of RD. BUF. mode selection. 
All multimeter functions 

e g. RBU-125 
Contens of buffer 
Contents of buffer 
Contend of buffer 



Commands; 

RBU_-125 



RBU„-1 78,-37 



RBU_? 



Outputs buffer location and the measurement result stored on buffer 
location-125. If not measured a is emitted in the output string. 
Format: RBU_-125, MEASURING DATA 
Outputs buffer location and the measurement results stored on 
buffer locations-178 to -37. 

(Order oldest ... youngest value). 

If not measured a **?" is emitted in the output string. 

Format: RBU„-125, MEASURING DATA 

Outputs the buffer location number with the oldest value at this 

moment 

Format: RBU^-128 

(max 3 digits, fixed string length) 



5B2S MfNmAX 

The function minimum/maximum is continuously present. 

The minimum and maximum measurement result including the proccessed data are stored in the minimum 

and maximum registers within one function. 



Valid in function 

Selection Command 
Result 



Function change destroys 
Power off/reset destroys. 
Clearing MIN/MAX register 

without entering the MIN/MAX 

function. 



All 

MIN or MAX 

Display minimum 
Display maximum 

Contents of MIN/MAX registers 
Contents of MIN/MAX registers 

CLM 



Commands 

MIN 

MAX 

CLM 



Outputs actual contents of MIN register. 
Format: MIN, measuring data 
Outputs actual contents of MAX register. 
Format: MAX, measuring data 
Clears MIN/MAX registers. 
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5.6.2.6 DfGfTS (Display format function) 

Independent of other settings the maximum display length can be set. 

The number of digits "d” can be programmed (0 < d < 7) Dependent on range and/or function the 
programmed number of digits is enabled. 

If the number of figures in front of the decimal point is larger than ”d”, small zeros will be displayed up to 
the decimal point (significant zeros), 
e g Programmed 2 digits in Vttt 
D isplay e g. + 12. Vttt 
D isplay + 20o. Vttt, instead of + 20 

If DIGITS is 0, only the polarity sign will be displayed. 

Valid in function : 

Selection command : 

Input parameter : 

Result : 

Function change saves 

Power off/reset destroys : 

Delivered from factory on 

Commands: 

DIG_d : 

(Q ^6 ^ 7} : 

DIG_? : 

5.6.3 Function programming 
5 6 3 1 PROG function (PROGRAM) 

Instrument settings including process functions and constants can be stored under a program number 
(except rtl, tonly, address, MSR, SPR). The settings can be recalled (manual, via interface) to set the 
instrument in predefined modes/functions. 

The maximum number of programs is 10 (0-9). 

The settings stored in PC will be autmatically taken over by the PM2535 at poweron or reset. 



All 

DIG_d 

number of digits ”d” 
modified display length ”d” 

: ’*d’’ 

"d”, unless stored in program 0 — 9 (PROG) 
”d” = 7 



Enters the number of digits to be displayed 

+ 1234587 

Outputs number of digits selected ”d” 
Format: DIG^6 



Valid in function 
Selection command 
Input parameter 

Result 

Function change saves 
Power off/reset saves 



All 

STO_X 
(P)X X= 0-9 

Instrument settings stored in PX 
Settings PX 

Settings PO 



Commands: 

8TO_3 

RCL_3 



The actual settings of the PM2535 are stored in P3. 
The settings stored in P3 will be taken over by the 

PM2535. 



5.632 SEQUENCE 

The sequence function enables the PM2535 to carry out a number of sequential steps, with different 
instrument settings as stored in the PROGRAM function. 

At the same time control data can be output to System 21 modules in the System 21 scan function. In this 

case the PM2535 with System 21 modules can be used as stand-alone system (without controller). 

The smn function (available only in some slave units) is used for the sequential select of inputs, switches, 
channels. A scan-cycle can be excecuted over channels of several units on the condition that: 

- Ail units are of the same PM-number. 

- All units are ^t for the same operating mode (see the System 21 manual and the operating cards of the 
slave units) 

- No unit is in Execute Unconditional mode. 

- The units have successive addresses with settings starting at 0. 

The scan is initiated by the PM2536. The execution is done with a number of execute commands or triggers 
equal to the number of channels to be scanned. Under the above conditions a scan cycle will start with the 
lowest channel number of the unit with address-switch set to zero and continues along all channels and 
units* 
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Programming the Sequence function is only possible 
implemented). 

Valid in function : 

Selection : 

Result ; 

Exit 

Exit saves : 

Function change saves : 

Power off/reset saves : 

Remark; Programming of a sequence program is not 
complete program is possible. 

Commands that change instrument settings 
ignored and generate a program failure. 

Commands: 

SEQ^ON Starts sequence program 

Trigger commands are allowed. 

SEQ_OFF Ends the sequence program and exits the sequence function. 
SEQ_? Outputs the actual SEQUENCE condition. 

Format: SEQ^OFF 

S.6.3.3 BLEEPER 

The built-in bleeper can be switched on or off for a number of functions. 

For some alarm functions the bleeper cannot be switched off (not programmable). 
The bleeper is programmable for the following alarm conditions: 

- All exceeds of the LIMIT values. 

- Buffer full in BURST mode. 

Not programmable: 

• Overload in highest voltage and current ranges. 

Valid in function 
Bleeper on command 
Bleeper off command 
Programmed at delivery 

Commands: 

BLP_ON 
BLP_OFF 



BLP_? 



LIMITS, BURST 
BLP^ON 
BLP_OFF 
Bleeper on 



Switches on the bleeper function 

Switches off the bleeper function (excluding overload 

alarms) 

Outputs the actual bleeper condition. 

Format: BLP^OFF. 



via the front keys, (via lEC/IEEE interface is not 



All 

SEQ^ON 

Start of the SEQUENCE function 

SEOl^OFF 

P0-P9 

P0-P9 

P0-P9 

possible via the interface. Start stop and trigger of the 
when the sequence program is in progress will be 



5.7 SYSTEM 21 MODE 

To enable responses from System 21 part the command; 
AID^E has to be sent. 

To disable responses from the System 21 part the command: 
AID^D has to be sent. 
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5,8 SURVEY OF COiyiMANDS 

The following table gives a survey of the commands that can be used to program the PM2535. 



Commands 



Description 



Function 


xyz can be one of the following functions: 

VDC = Direct voltage IDC = Direct current 

VAC = Alternating voltage lAC = Alternating current 

RTW = Ohm 2-wire TDC = Temperature “C 

RFW = Ohm 4-wire 


FNC^yz 


Ranging 


Auto-ranging 

The expected measuring value or the end-of-range can be programmed as 
range in scientific or technical notation, (e g. RNG^3 or RNG^3.000E + 03). 


RNG^[uto) 

PNG +aaa.aE + aa 


Measuring Speed/ 
Resolution 


X = integer between 1 and 4 to program the measuring speed 
X = integer between 4 and 7 to program the resolution. 


MSP_x 

RSL^x 


Filter 


Filter is switched ON/OFF. 


RL_ON 

FIL^OFF 


Trigger mode 


Internal triggering. 

Single triggering via lEEE/lEC bus. 

"EXT TRIGGER” input or via lEC/IEEE bus 

Triggering via the keyboard (Single triggering), via the "EXT TRIGGER” 
input or via the lEC/IEEE bus. 


TRG_I 
TRG B 
TRG_E 
TRG_K 


Internal settling time 


Internal settling time switched ON/OFF. 


IST_ON 

IST_OFF 


Delay 


Delay ON/OFF or x ms. 


DLY_ON 
DLY_ON, X 
DLY_OFF 
DLY_OFF, X 


Start 


Starts a measurement. 


X_1 


Display 


The display is switched ON/OFF. 

Text specified in xxxxxxx is displayed. 


DSP_ON 

DSP_OFF 

TXT^xxxxxxx 


TST 


Selfdiagnostic mode switched on (Refer to service manual) 


Output mode 


The whole measuring data string is output. 

Only numerical results are output. 

A numerical result is output with a length specified in x. 


OUT_S 

OUT_N 

OUT_N,x 
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Commands 


Description 



Null mode 

NUL^ON 

NUL^OFF 


The NULL function is switched ON/OFF. 


NUkJNew) 


A new NULL value is stored in memory. 


Cal mode 

CALYON 

CAL^OFF 

System 21 


The cal mode is switched ON/OFF 
(Refer to service manual) 


AID_E 

AID_D 


Output from System 21 part is enabled/disabled 


AX + B 

SCL_ON 

SCt^OFF 


Switches-on/off the AX + B function 


SCL_ON,A,B 

SCk^OFF,A,B 


Switches on the AX + B function and fills A and B 
A= e.g. -765.4321 
B= e.g. -.1234567 

Switches-off the AX + B function and fills A and B 
A= e.g. +1234567 
B= e.g. -765.4321 


dBm 

DBM_ON 

DBM_OFF 


Switches-on/off the dBm function 


DBM_ON,A 

DBM_OFF,A 


Switches-on the dBm function and sets Rref to the 
value of A. A= e.g. 150 
Switches-off the dBm function and sets Rref to 
the value of A. A = e.g. 5E + 01 = 500 


PRC_ON 

PRC_OFF 


Switches-on/off the A % function with the actual reference constant. 


PRC_M 

PRC_MEAS 

PRC_ON,A 

PRC_OFF,A 


Enters the measured value or reference constant and switches on the A % 

function. 

Switches on the A % function and enters A as 
reference constant. A= e.g. -168.4 
Switches-off the A % function and enters A as 
reference constant- A = e g. +12346.67 


ZERO 

ZER_ON 

ZER_OFF 

7PR M 


Switches-on/off the ZERO function with the present value of the ZERO register. 


.IVI 

ZEFL^MEAS 


Enters the measured value as ZERO value and switched on the ZERO function. 


ZER_ON,A 

ZER_OFF,A 


Switches<jn the ZERO function and enters A as ZERO value. 

A= e.g. +1234.5E + 00 

Switches-off the ZERO function and enters A as ZERO value. A= e g. + 1234.5 
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Commands 



Description 



DELAY 


Switche&on/oft the delay function with the actual delay time 

Switches-on the delay function with a delay time of a A ms. A« e.g. 1234 
Switches-off the delay function and enters a delay time of A ms. A= e.g. 1000 


DLY_ON 

DLY_OFF 

DLY_ON,A 

DLY_OFF,A 


LIMITS 


Switches -on/off the LIMITS function with the actual LIM-LO and LIM-HI values 

Switches-on the LIMITS functions and enters LIM-LO with A and LIM-HI with 6. 
. A= e.g. 123 B= e.g. -99.5 

Switches-off the LIMITS function and enters LIM-LO with A and LIM-HI with B. 

. A= e.g. -7880 6= e.g. +16.189 


LIM_ON 

LIM_OFF 

LIM_ON,A,B 

LIM^OFFAB 


BURST 


Switches-on the BURST mode with the actual number of measurements to be 
buffered (N). 

Stoi^ the running BURST measurement and switches-off the BURST mode. The 
BUFFER contents is cleared. 

Switches-on the BURST mode with N measuring results to be buffered. 

Stops the running BURST measurement Switches-off the BURST function. 
Enters N as number of measuring results to be buffered. 


BURTON 

BUFL_OFF 

BURTON, N 
BUF(_OFF,N 


RD. BUF 


Outputs buffer location and the measurement result stored-on buffer location A. 
If not measured a ”?” is emitted in the output string. 

Outputs buffer location and the measurement result stored on buffer location A 

to B. 


BURST ON 
RBU_A 

RBU_A,B 


BURST OFF 

RBU_-A 

rBU_-A,-B 


Outputs buffer location and the measurement result stored on buffer location 
-A. If not measured a ”?” is emitted on the output string. 

Outputs buffer location and the measurement results stored in buffer locations 
-A to -B. 


MIN/MAX 


Outputs the actual contents of MIN register. 

Outputs the actual contents of MAX register. 
Clears MIN/MAX registers. 


MIN 

MAX 

CLM 


DIGITS 


Enters the number of digits to be displayed 0 < A < 7 


DIG_A 


PROG 


The actual settings of the PM2535 are stored in (P)A. 

The settings stored in (P)A will be takwi over by the PM2535. 


STO_A 

RCL^ 


SEQUENCE 


Starts sequence program. 

Ends the sequence program and exits the sequence function. 


SEQ_ON 

SEOuOFF 
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Commands 



Description 



BLEEPER <] 


Switches-on the bleeper function. 

Switches-off the bleeper function (excluding overload alarms) 


BLP_ON 

BLP^OFF 


DUMP 


Outputs all settings of the PM2535 


DMP 



6.9 CALIBRATION VIA THE CONTROLLER 

The calibration mode can be called via the IEEE-488/IEC-625 bus. 

To enable the calibration mod© push the CAL (pencil operation) and the RESET (Pencil operation) switch. 
Release the CAL switch after the RESET switch. The calibration mode is indicated on the display with the 
CAL symbol. 

Via the command CALYON the calibration mode is started and the first range can be programmed. The 
normal commands to select a range or function can be used. On receipt of CAt^? the CAL state is output 
(Example: CAL^OFF). 

For detailed calibration information, refer to the service manual of the PM2535. 



5.10 SELFDIAGNOSTICS VIA THE CONTROLLER 

It is possible to choose the selfdiagnostic mode via the interface. 

This is done with the command TST. Refer to the service manual of the PM2535 for detailed Information. 

Remark: The testmode cannot be switched-on the Calibration, Burst and Sequence function. An illegal code 
will be generated. 

5.11 OUTPUT DATA 

5,11,1 Measuring data 

Measurements is sent out as header body combinations 




FUNCTION/AOOITTIONAL INFORMATION (1) (2) (3) (4) (5) (S) 

XX X y y y 



The first part of the header (xxx) is a three-character indication of the function separated by a space from 
the second part. The possibilities for xxx are given in the following table. 



Function 


Characters 
1 2 3 


Vttt 


VDC 




VAC 


0-2w 


RTW 


0-4w 


RF W 


Attt 


1 DC 


A^ 


1 AC 




TDC 
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The second part (YYY) of the header gives additional information. 

^ no processing 

S scaling (AX + B) 4tti character 

D decibel (dBm) 

P A% 

^ no processing 

Z Zero set 5th diameter 

C Calibration measurement 

L Limits exceeded * 

? dummy measurement output 
_ normal measurement 
O ADC overload 

C Crestfactor, (V^A^), Sih character 

Clipping input circuit (other function) 

U dBm underload 
F Fail at calibration measurement 
N Failure at NULL measurement 
M Mathematical overflow 
R Reduced accurate output 

* Software version ^ S04 

MEASyRING RESULT (body) 



7 



I 




polarity 



Ki) — © — © — © — © — © — © — © — 1 — © 



decimal rcpresentation 

cr THE HEASURtWEMT WITH 

floating decimal PONT 




ST4W9 



RECORD SEPARATOR 



SR3 is the record separator with the END message. The record separator is programmable (see section 

5.4*7). The initial state after POWER-ON is: 

Data examples, and their representation in a header body are shown below. 



Characters 


1 


2 


3 


4 


5 


6 


7 


a 


9 


to 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 




V 


D 


C 


Sp 


Sp 


C 


+ 


1 


2 


3 




4 


5 


6 


7 


E 


- 


0 


3 


SR3 




R 


T 


W 


SP 


Sp 


Sp 




1 


2 


* 


3 


4 


5 


6 


7 


E 


+ 


0 


3 


SR3 
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5.11.2 Dump 

After the dump command, the PM2535 sends all the settings to the controller. 

DMP 

The output is always in a determined pattern as described in the section, Device Programming. 

Remember: This outputted string can also be used to program the PM2535. The identical setting of the 
instrument is performed. 



L 



postion number 

i y 



I I I I 



jY. . ■ 



, , , n 



1 U 



57 33 

n . . . . n 



JIL 



£] 



string f N C^v DC ; R N G, 

1 n 



,AUTO ;MSP^2 ; RSL^6 ; F I L^O F F ; I S N 

71 75 «(7 

n n n n 



T R G^B ; D L Y„0 FF, 0000000, DS P . . . 0 N ; O U T. S . . ; N U L^O F F ; 



C A L^O F F ; 

L. 


D B M^O FF . + , 0000000E + 00 ; PR C^O F F 

tao 

iLlltOllkkOlltttlllllllllJ 1 


. + . 00G0000E + 00 : 

1 


S C L^O F F , 


■f - G0GGGG0E + 00 , + . 0000000E + 00 ; L I 

2*9 


1 M, ^0 FF , + . 0000000 

£41 2S3 






n 



E + 00 , + . 0000000E+00 ; ZER OFF , + . 0000000E + OO ; BU R^O F F , , , , I 

260 a«7 876 



1 , 


, , n . , . , 


. . n 


n 


D 1 


G^7 : B L 


^0 N : 


S E Q. ■ O NLF 



I P2000C = lEC INPUT it 22, B$, C$ 

PRINT B$; C$ 
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5.1 1 ,3 Output of oelti ngs 

The programmed PM2535 can give its setting by the DMP command (see section 511-2). However, the 
Individual settings can also be obtained from the instrument. The instrument outputs a setting as it receives 
the header which is normally used to program the setting, and a question mark as body 

See the following table for outputs. 



Command 


Output 


(Possibilities) 


FNC_? 


FUNCTION 


FNC VDC FNC^IDC 

FNC_VAC FNC^IAC 

FNC_RTW FNC_TDC 

FNC_RFW 


RNG_? 


RANGE 


RNG^UTO 

RNG^xx.E + XX (X = integer between 

0-9) 


MSP_? 


MEASUFfING SPEED 


MSP^I MSP_3 

MSP^ MSP„4 


RSL_? 


RESOLUTION 


RSU_4 RSk.^6 

RSL_5 RSL^7 


FIL_? 


FILTER MODE 


Flt^OFF 

FIL_ON 


IST_? 


INTERNAL 
SETTLING TIME 


OO 


trg_? 


TRIGGER MODE 


TRG_I 

TRG_B 

TRG_E 

TRG_K 


DLY_? 


DELAY 


DLY^OFF.xxxxxxx (x = integer between 0 and 9) 
PLY ■ ON .xxxxxxx 


DSP_? 


DISPLAY 

STATE 


DSP_OFF 

DSP. ■ ON 


OUT_? 


OUTPUT MODE 


OUT_S 

OUT_N 

OUT^N.x (X = integer between 1 and 9) 


NUL_? 


NULL MODE 


NUk_OFF 
NUL ON 


CAL^? 


CAL MODE 


CAL^OFF 
CAL ON 


SCt^? 


AX + B 


SCk_OFF, + 1 234567E + 00,- 765,4321 E- 03 
SOL ■ ON. - 1 23.4567E + 00,- 765,4321 E- 03 


DBM_? 


dBm 


DBM_OFF, . ■ ■ . + 1 50.0000E + 00 
DBM. . ON. + 150.0000E + 00 


PRC_? 


A% 


PRC_OFF, + 12 34567E + 03 
PRC . ON. 


DLY_? 


DiLAY 


DLY_ ON, 0009878 
DLY^OFF, 


LIM_? 




LIMITS 


LIM_OFF, -12345.67E + 03, +12345 67E + 03 
LIM ON. -12345.67E + 03. + 12345.67E + 03 



Archief RadioDatabase.nl 



BAMA KOPIE 



5*27E 



Command 


Output 


(Possibilities) 


BUR_? 


BURST 


BUFL^OFF^ie 
BUR ON. 120 


RBU_? 


RD. BUR 


RBU^-128 (BURST OFF) 
RBU_+ 128 (BURST ON) 


DIG_? 


DIGITS 


DiGue 


BLP_? 


BLEEPER 


BLP^OFF 
BLP ■ ON 


SEQ_? 


SEQUENCE 


SEQ_OFF 
SEP ON 



Note; To avoid occasiomd incorrect read-out (measuring r^utt) in the internal trigger mode, a delay of 
some machine cycles is advised. 



Example P2000 C: 10 lEC INIT 

20 lEC PRINT #22,"DMPr' 

Delay ► 30 R = B 

40 lEC INPUT #22,A$ 

50 PRINT A$ 
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Diviee status data 

The device status data of the PM2535 is represented in one status byte (8 bits) and is built-up as follows: 



bit? 


bite 


bits 


bit 4 


bite 


bits 


bit 1 


bit 0 


EX 


RQS 


AB 


BSY 


EF3 


EF2 


EF1 


EFO 



EX Extension (always 0) 

RQS= 0 No request for service 

RQS= 1 The PM2535 has requested for service 



AB = 0 The PM2535 is not in an abnormal condition 

AB = 1 The Instrument is in an abnormal condition and is specified in the bits EF3 to EFO 



BSY = 0 PM2535 is not measuring and the data of any previous measurement has been output. 

BSY ■ 1 The PM2535 is measuring and/or data has not been output. 



Description 

If AB = 1 then the bits EFS-EFO indicate the abnormal condition. 



AB 


BSY 


EF3 


EF2 


EF1 


EFO 


Description 


1 


X 


K 


K 


X 


1 


Program failure (e.g. an illegal body has been 
received). 


1 


X 


X 


X 


1 


X 


Internal failure (e g. No Cal condition). 


1 


X 


X 


1 


X 


X 


Incorrect measurement (OL, CF, failure in a 

calibration measurement or a faulty NULL 
measurement). 


1 


X 


1 


X 


X 


X 


System 21 event. 



Wote: Dm or more cmditmris can be specified, by the mstrumer^l in tim status byte. 
After a serial poll, the bits AB and EF3 to EFO are reset to zero. 

If AB = 0 then the bits EF3 to EFO indicate a normal condition 



AB 


BSY 


EF3 


EF2 


EF1 


EFO 


Description 


0 


0 


X 


X 


X 


0 


No measurement is started and there is no data 
available. 


0 


1 


K 


K 


X 


0 


A measurement is started but no data available. 


0 


1 


X 


X 


X 


1 


Data Is available, not yet sent via the interface. 


0 


0 


X 


X 


X 


1 


Data Is sent via the interface but remains 
available. Instrument can be triggered. 


0 


X 


X 


X 


1 


X 


The HOLD mode is selected via the data hold 

probe. 


0 


X 


1 


X 


X 


X 


HI Limit exceed 


0 


X 


X 


1 


X 


X 


LO Limit exceed 
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5.11.5 Identity 

After the command ID^? the identity is output: 



Characters 


1 


2 


3 


4 


5 


6 


7 


e 


g 


10 


11 


12 




P 


M 


2 


5 


3 


6 


0 


SP 


s 


0 


1 


SR3 



depends on depends on 

hardware version software version 



5.11.6 Interface test 



On receipt of TSI^U or TSI + [CHR$(170)1 a self-test is pierformed. 



Programming 


Output data {test o k.) 


Remark 


TSI_U 


dec. 170 [CHR$<170)] 


with service request 


TSI + [CHR$(170)I 


u 


without service request 



5.12 REASONS FOR SERVICE REQUEST 

Service is requested, if not masked, in the following way: 

Program failure If the PM253S has received an illegal body or header the instrument 

responds with: 



EX 


RQS 


Ai 


BSY 


EF3 


EF2 


EF1 


EFO 


0 


1 


1 


X 


X 


X 


X 


1 



Internal failure Service request will be given if an internal failure occurs. An internal 

failure is e.g. No Cal. The following will be given. 



EX 


RQS 


AB 


BSY 


EF3 


EF2 


EF1 


EFO 


0- 


1 


1 


X 


X 


X 


1 


X 



Incorrect Service will be requested when the PM2535 has made an incorrect 

measurement measurement. This incorrect measurement can be Overload (OL), 

exceeding the Crest factor (CF), if a failure occurs at a calibration 
measurement or when the instrument has made a faulty NULL 
measurement. It responds with: 



EX 


RQS 


AB 


BSY 


EF3 


EF2 


EF1 


EFO 


0- 


1 


1 


X 


X 


1 


X 


X 
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System 21 event In the PM2535 the master function of the System 21 is Implemented At a 

System 21 event (see also section 5.13) the master function draws the 

attention of the controller by asking service. The events are described in 
the System 21 manual which can be ordered with the reply card. 



EX 


RQS 


AB 


BSY 


EF3 


EF2 


EF1 


EFO 


0 


1 


1 


X 


1 


X 


X 


X 



Data available If the PM2535 has made a measurement and has valid data which has not 

been output, it responds with: 



EX 


RQS 


AB 


BSY 


EF3 


EF2 


EF1 


EFO 


0 


1 


0 


1 


X 


X 


X 


1 



Waiting for a If the instrument has sent the data to the 

trigger command interface and is waiting for a trigger command, the status byte will be the 

following: (BSY = 0) 



EX 


RQS 


AB 


BSY 


EF3 


EF2 


EF1 


EFO 


0 


1 


0 


0 


X 


X 


X 


1 



The BSY (busy) bit will set after a trigger command has been received. 



Hold mode With the HOLD probe the HOLD mode can be entered. The reading is 

"frozen” on that moment. The instrument responds with: 



EX 


RQS 


AB 


BSY 


EF3 


EF2 


EF1 


EFO 


0 


1 


0 


X 


X 


X 


1 


X 



If the HOLD mode is left by once more pushing the button on the HOLD 
probe, the instrument asks again for service and responds with the 
following byte: 



EX 


RQS 


AB 


BSY 


EF3 


EF2 


EF1 


EFO 


0 


1 


0 


X 


X 


X 


0 


X 



Limit mode Exceed of limits 



EX 


RQS 


AB 


BSY 


EF3 


EF2 


EF1 


EFO 


O' 


1 


0 


X 


X 


1 


X 


X 


0 


1 


0 


X 


1 


X 


X 


X 



BAMA KOPIE 



Lo 

Hi 
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5.13 SYSTEM 21 MASTER FUNCTION 
5,13,1 Oaneral 

System 21 is a modular system consisting of a master and a number of independent functional units 
(slaves). It can be used in automatic test or measurement set-ups for auxiliary purposes, such as switch 
functions, I/O functions etc. 

The main task of the master function is to pass data to the functional units. The communication between the 
external system and functional units is transparent. That means that the data is not affected during the 
transport from the external system to the functional unit and vice versa. 

In the PM2535 a System 21 master function is implemented. This means that a number of slave units 
(depending on the supply current, fuse protected max. 200 mA) can be connected to the PM2535. 

The System 21 with PM2535 set up can be used in two ways via: 

- as Stand-alone system without a controller 

The PM2535 can be programmed via the frontkeys in the SEQUENCE function to control the scan 
function of System 21. 

* as Complete system with a controller 




The System 21 commands are not handled here, but a full survey of the commands can be found in the 

Quick-operating guide delivered with the PM2535 and in the operating cards of the individual units (delivered 

with the units) for specific unit-dependent commands. 

Remember that interface commands (such as service request masking, identity, etc) are only valid for the 
interface and will act as described in section 5.12. 
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5.13.2 Contact assignment of System 21 connector 



Pin number 


Signal line 


1 


V + 


2 


data high 


3 


earth (shield) 


4 


ready 


5 


trigger 


6 


V- 


7 


data low 


8 


reset 


9 


V- 



5.13.3 Addressing a message 

Any message to the PM2535 preceded by the lEEE/lEC address is set by the CHECK/END button. The 
routing of a message to the master or to one of the slave units, is indicated by the first element of the 
message, the unit address. 

The unit address for the master is recognized by the characters AID 
(Additional Instrumentation Devices). So a command for the master is as follows; 




SU7&6E 



A command intended for a slave must be preceded by the characters AID and 3 digits. 



3 DIGITS 
SLAVE ADDRESS 



COMMAND 




STA7S7E D 

These 3 digits consist of the last two digits of the PM- number of the unit + 1 digit set on the unit address 
switch. 

Separation between the unit address and the commands is achieved with or If more than one 
command is sent in one string, the individual commands need to be separated by cxjmmas. 



5.13.4 Commands 

Commands are given in ASCII-coded form. There are two types of commands; 

1 . Commands for the master function. 

2. Commands for individual unit slaves. 

A full summary is given overleaf of the System 21 master commands. Some of these commands request for 
return data 



Command 



Description 



Reset 




AID.RES 


Reset the complete system to the power^n conditions. 


enable/disable 




aid_e 

AID_D 


Output from system 21 part Is enabled/disabled 
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Command 



Description 



Trigger mode and commands to trigger or to execute 


AIDJRG^R 

AIDJRG^U 

AID,XCU_T 

AJD,XCU_nn 


Trigger in ready mode: enable the trigger-^mmands GET and ”XCU^F’ only 
when ready is true (ready line is high) or delay the received trigger command 

until ready becomes true* 

Trigger Unconditional mode: the trigger-commands GET and "XCU^T” will 
unconditionally generate an impulse on the trigger-line* 

Execute the units by a pulse on the System 21 trigger-line if enabled. 

Execute all units with ”PM21nn” numbers independent of the execution mode 
of the units. This command is useful when using I^S commands to perform a 
scan by more than one unit of the same type number* 


Read trigger mode 


Read current trigger mode 
Responses: AIDJRG^ Trigger in ready mode 
AID;TRG^U Trigger unconditional 


aid,trg_? 



sequential execution 


AID,SEQ_ON 

AID.SEQ^OFF 


Sequential execution* (SEQ^Ofsl) 
Parallel execution possible. 


Read sequential mode 


Sequential execution ON or OFF ? 

Responses: AID;SEQ„ON Sequential execution on* 

AID;SEQ„OFF Sequential execution mode off* 


AID,SEQ_? 



System 21 event masking 


AID.MSK + <digits> 


Mask System 21 events (maximum 9 digits). A zero digit disables the 
corresponding event to generate a Service Request. 

Digits 

1 slave had a power fail or received a power-on reset. A unit received an 
illegal code or illegal sequence. 

2 An addressed module is not present. 

3 All units are ready performing the programmed actions. 

4 All units are ready with the received data and may receive new data 
(input buffer is empty). 

5 A unit has functional data available. 

6 All units have completed the block or scan. 

7 A unit has a warning. 

8 The ready-line became high (ready true). 

9 A trigger-pulse was captured on the trigger-line (not in PM2535). 


Read event mask 


Read current System 21 event mask* 

Response: AID;MSK + <9 digits> 

Indicates which events set the abnormal bit (A0) together with 
the EF3 bit in the Serial Poll byte. 


AID,MSK_? 
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Command 


Description 




Request Configuration 


AID_? 


Which unit addresses are present on System 21? 

Responses: AID + <acJdress> List of addresses that are available 



System 21 status 


AID.STA^? 


Request System 21 Status, 




Response: AIDjSTA + <9 digrts> 




Digits 

1 


Master received a poweron reset. 




2 


The addressed unit was not present. 




3 


A unit is busy. 




4 


A unit is not ready with the received data. 




5 


A unit has functional data available that should be read. 




8 


One or more units are busy with a block or scan. 




7 


A unit has a warning. 




8 


The master detected the ready-line high; ready is true. 




9 


The master captured a trigger pulse on the trigger-line (not available 
in PIVI2635), 

Digits 1, 2, 8 and 9 are cleared when read. 

A digit which is 0, indicates that the related message is not true. 



Read ready-line 


AID,RDY_? 


Logic state of the ready-line ? 

Responses: AID;RDY^0 If ready-line is low (ready false) 
AID;RDY^1 If ready-line is high (ready true) 



Read trigger-mode 


AID,TBG_? 


Read actual trigger mode 






Responses: AID;TRG„R 


Trigger if ready mode. 




AID;TRG„U 


Trigger unconditional mode. 



Read programming of the master 


AID,DMP_? 


Ask for the programming data of the master 

Response: AID; + <event mask> + <trigger mode> + < sequential mode> 



iX 



End of block or scan 


AID3BS_? 


Which units are busy with a block or a scan? 

Response: AID;BBS + <addresses> List of addresses of units which are 

busy with a block or a scan. 



Data available 


AID,DAV_? 


Which unit addresses have Data available? 

Response: AlD;DAV + <addresses> 

List of addresses of units which have data available. 
(Example: AID;DAV 310,311,312,). 
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6. GLOSSARIES 



6. 1 GLOSSARY OF TERMS 



A 


Addr 


Address (IEC-625/IEEE-488) 




AH1 


Acceptor handshake (IEC-625, IEEE-488) 




AID 


Auxiliary instrumentation devices (system 21) 




ATN 


Attention (IEC-62S, IEEE-488) 




AUTO, AUT 


Automatic (ranging) 




AX + B 


Scaled measurements function 


i 


BLP 


Bleeper 




BUR 


Burst 


C 


CAL 


Calibration 




CLR 


Clear 




CM 


Common mode 




CSA 


Canadian Standard Assosiation 


D 




Deviation in x 100% 

Q 




DBM 


Decibel measurements 




DAV 


Data available 




DCL 


Device clear 




DIG 


Digit 




DIO-DI08 


Data input lines (IEC-62S/IEEE-488) 




DLY 


Delay 




DSP 


Display 


E 


EOl 


End or identify 


F 


FIL 


Filter 




FNC 


Function 


G 


GET 


Group execute trigger 




GTL 


Go to local 


H 


Hi 


High-input 


1 


ID 


Identity 




INT 


Internal 




1ST 


Internal settling time 


L 


L4 


Listener (basic) 




LF 


Line feed 




LIM 


Limit 




LO 


Low-input 


M 


M 


Mode 




MAX 


Maximum 




MAN 


Manual 




MIN 


Minimum 




MLA 


My listen address 




MRNG 


Manual ranging 




MSR 


Mask service request 




MTA 


My talk address 
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N 


NDAC 


Not data accepted 




NL 


New line 




NRFD 


Not ready for data 


O 


OL 


Overload 


P 


PO 


Program 0 




PROG 


Program 




PRC 


Percentage 




PX 


Program X 


R 


REM 


Remote 




RD BUF 


Read buffer 




RH 


Relative humidity 




RL1 


Remote local 1 




RNG 


Range 




R. REF 


Reference resistor 




RSL 


Resolution 


S 


SCL 


Serial clock 




SDA 


Serial data 




SDC 


Selective device clear 




SEQ 


Sequence 




SEQU 


Sequence 




SHI 


Source handshake 1 




SPR 


Separator 




SRI 


Service request 1 




SRQ 


Service request 




STRG 


Single trigger 




ST 00 


Step 00 


U 


UL 


Underload 




UNL 


Unlisten 


X 


X1 


Start command 


Z 


2ER 


Zero (relative reference) 
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6,2, SHORT SURVEY OF PROGRAM COMMANDS 



< 


BLP^ON 
BLP^OFF 
BLP_? — 


BLP_OFF 
BLP ON 


BURST 


BURTON 
BUR^OFF 
BURTON, N 
BUR_OFF. N 
BUR_? ^ 


BUFL,OFF, N 
BUR ■ ON. N 


CAL 


CAl^ON 
CAL^OFF 
CfiL^7 - 


CAL^OFF 
CAL ■ ON 


MIN/MAX 


CLM 


OBM 


DBM_ON 
DBM_OFF 
DBM_ON, A 
DBM_OFF, A 
DBM_? — 


DBM_OFF, A 
DBM ON. A 


DISPLAY 


DSP_ON 
DSP_OFF 
DSP^? — 


DSP^OFF 
DSP ■ ON 


DIGITS 


DIG^ 
DIG_? — 


DIG^ 


DELAY 


DLY_ON 
DLY_OFF 
DLY^ON, A 
DLY^OFF, A 
DLY_? -* 


DLY^OFF, A 
PLY ON A 


FILTER 


FIL_ON 
FIL^OFF 
FIL^? - 


FIL ■ ON 
FIL^OFF 



FUNCTION 


FNC_VDC 


VAC IDC 
RTW lAC 
RFW TOC 


FNC_? — 


FNC_VDC 


m 


PRC^ON 
PRC_OFF 
PRC^ON A 
PRC_OFF, A 
PRC_M [EAS] 
PRC_? — 


PRC^OFF, A 
PRC ON. A 


RD. BUF 


RBU^ 


— RBU^+A, DATA 


RBU^, B 


-*RBU_+A, DATA 


RBU_-A 


— RBU^-A, DATA 


RBU^-A,-B 


— RBU„-A, DATA 


RBU„? 


— RBU_-128, DATA 




RBU^ + 128, DATA 


RANGE 


RNG^ 
RNQ_3 
RNG_? — 


RNG AUTO 

RNG XXX. E + OX 


RESOLUTION 


RSL„X 
RSL^? ^ 


RSL^X 


AX + B 


SCL_ON 
SCL^OFF 
SCL^ON, A, B 
SCL_OFF, A, B 
SCL^? 


SCL^OFF, A, B 
SCL ■ ON. A, B 


SEQUENCE 


SEQ_ON 

SEQ_OFF 

SEQ^? 


SECL.OFF 
SEP ON 


TRIGGER 


TRGJ 
TRG_B 
TRG_E 
TRG^K 
TRG_? -* 


TRGJ 

TRG_B 

TRG_E 

TRG_K 
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OUTPUT FORMAT 


OUT^S 
OUT_N 
OUT^, X 

OUT^? — OUT^S 

OUT^N 
OUT_N, X 


START 


X[1l 


ZERO 


ZEFL.ON 

ZER^OFF 

ZER^MIEAS] 

ZEFL.ON, A 
ZEFL,OFF, A 

ZEFL.? ^ ZEFL.OFF, A 

ZER ■ ON. A 


INTERFACE COMMANDS 


SRQ MASK 


MSR^n, [n] [n] 


SEPARATOR 


SPR^ n |, nn] 


IDENTITY 


ID„? — PM2535 X^SYY 


INTERFACE TEST 


TSI_<dec.170> — U 

TSI^U -‘<dec. 170> 
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Algeria 

Bureau de Liaison Ptiillps 
24 roe Bougainville 
El Mouradia, Alger 
Tel eo 14 05 
TLX: 62221 

Antilles 

Ptilli|>s Antillana N.V. 

(For Philips products) 
Scbottegatweg Ckjst 146 
PO Box 3523 
Willemstad, Curacao 
Tel: 509-9.615277 
Fax: 509-9-612772 
TLX: 1047 

Tel: 509-9-4l4O7l/74‘ 

Argentina 

Philips Argentine S.A. 

(For Philips products) 

CasiUa Correo 3470 

Vedia3692 

1430 Buenos Aires 

Tel: 54 1-5414106/5417141 

Fax: 54-1-7860816 

Tel ; 54-1-542241 1 /5422451 * 

TLX: 21359/21243 

Coasin S. A. 

(For Fluke products) 

Virrey del Pino 4071 DEP E-1 
1430 CAP FED 
Buenos Aires. Argentina 
Tel: (54) (1) 552-5248 
TLX: (390) 22264 COASN AR 

Alistralia/New Zealand 

Philips Scientific St 

Industrial PT¥ Ltd. 

Test & Measurement Dept. 

NZ Head Office 
2 Wagner Place 
PO Box 4021 
Auckland 3 
New Zealand 
Tel: 09-694160 
Fax: 09 662728 
TLX NZ2395 

Auslraia Head Office 
Philips Scientific St 
IndustnalPTYUd. 

Test a Measurement Dept. 
Centrecourt 25-27 Paul Street 
North Ryde 

Sydney New South Wales 21 13 
Tel : 02 666 0416 
Tel: 02-666 8222* 

Fax: 02^ 0440 

TLX: AA 20165 philind ausnrsi 

Philips Scientific & 

Industnafl PTY Ud. 

Test & Measurement 

23 Lakeside Drive 
EastBufwood 
Melbourne Victoria 3151 
Tel: 03-2353866 
Fax:03-235 3618 

Philips Scientific & 

Industrial F^YUd. 

Test & Measurement 
348 Torrens Road 
Croyden 

Adelaide South Australia 5006 
Tel: 06-3462888 
Fax : 06-3462813 

Philips Scientific St 
Industrial PTY Ud. 

Test & Measurement 

200 Montagne Road 
West End 

Brisbane Queensland 4101 
Tel: 07 6440191 
Fax:07-6448537 



Philips Scientl11c& 

Industriat PTY Ltd. 

Test & Measurement 
1 Frederick Street 
Belmont 

Perth West Australia 61 04 
Tel: 09-277-4199 
Fax: 00-277-1202 

Austria 

Oesterreiclilsclie PMIIps 
Industrie GmbH 
Gesehaftsberelch I & E 

Marktbereich Test und 
Messgeraten 
Triesterstrasse 64 
1101 Wien 

Tel; 0222/60101 exLl772 
Fax: 0222-6272165 
TLX: 131670 

Oesterreichlsclie Philips* 
Industrie GmbH 
Gesehaftsberelch I & E 

Technischer Kundendienst 
Triesterstrasse 64 
1 101 Wien 

Tel: 0222-60101 ext. 618 

Bahrain 

Mtessrs. Mohamad Fakhroo 
St Bros 
PO Box 430 
Bahrain 

Tel: 973 253529 
Fax:973-275096 
TLX:8679alfaiObn 

Bangladesh 

Philips Bangladesh Ud. 

(For Philips products) 

PO Box 62, Ramna 

1 6/1 7 Kawaran Bazar C/A 

Dhaka 

Tel: 325081-5 
Tel: 234260* 

TLX: 65668 

Motherland Corporation 
(For Fluke products) 

24 Hatkhola Road. Tikatuli 
Daoca-3, Bangladesh 
Tel: 257249 

TLX: (950) 642022 PCO BJ 

Belgium 

Philips Professional 
Systems S.A, 

Test & Measurement 
Department 
Tweestationstraat 80 
1070 Brussel 
Tel: 02 525 6692 
Tel: 02-525 6694* 

Fax: 02-230-2856* yhyg 
Fax: 02 525 6463 
TLX: 61511 belbtms 

Brazil 

ATP Hi-Tek Electronica Uda. 

AJ. Arr^zonas 422, Alphaville 
06400, Barueii 
Sao Paulo, Brazil 
Tel: (55)(11)421 -5477 
TLX: (391) 1171413 HITKBR 

ATP/Hi-Tek Electronica Ltd®. 
Ave. Heniique Valadares, 23-4 
Andar-Sala 401 

20231, Rio de Janeiro. RJ Brazil 
Tel: (55) (21) 252 1297 

Brunei 

Brynei (via Singapore) 

(For Philips products) 

Philips Project Development 
(S) PTY Ltd. 

Lorong 1 , Toa Payoh 
Singapore 1231 
PO Box 340 Tao Paycjh C P.O. 
Tel: 65 3502000 
TLX: philips rs/21375 



Rank O'Cdnnor'Si 5nd Bhd 
(For Ruke products) 

No. 8 Block D, 

Sufri Shophouse Complex 
Mile 1 Jalan Tutong 
Bandar Seri Begawan 
Negara Brunei Darussalam 
Tel; (673) (2) 231 09 or 23557 
TLX: (790) BU 2265 RANKOC 

Canada 

Fluke Bectronics Canada Inc. 
400 Britannia Rd. East Unit #1 
Mississauga, Ontario 
L4Z 1X9 Canada 
Tel: (416) 800-7600 
Fax: (416) 890 6666 

Fluke Electronics Canada Inc. 

1 690 Woodward Drive 
Suite 216 
Ottawa, Ontario 
K2C3R6 Canada 
Tel: (613) 723-0453 
Fax: (613)723-9458 

Fluke Bectronica Canada Inc- 

1 255 T rans Canada Highway 

Suite 120 

Dorval, Quebec 

H9P2V4, Canada 

Tel: (514) 665 0022 

Fax:(514)685-0039 

Fluke Elecfitinics Canada Inc, 
101, 1144 - 20th Ave. N.B 
Calgary, Alberta 
T2E 7P1 Canada 
Tel: (403) 291-5215 
Fax:(403)291-5219 

Chile 

Phm^ Chilena S. A, 
de Product ilectr, 

(For Philips products) 

Avenida Santa Maria 0760 
Casilla 2676 
Santiago de Chile 
Tel: 58-2 770036 
Fax:56-2-776730 
TXL: 240239 

Itronss 

(For Huke products) 

Casilla 16226 
Santiago, Chile 
Tel: (56) (2) 232-4308 
Fax: (56) 2-2322694 
TLX: (332) 346351 

China, Peoples Republic 
(via Hong Kong) 

Philips Hong Kong Ltd. 

(For Philips products) 

29 F Hopewel Centre 
17 Kennedy Road 
G.P.O. Box 21 08 
Hong Kong 
Tel: 852-5-6215866 
Fax; 852 5 6655406 
TLX: 73660 philh hx 

China* People's Republic of 
Fluke International Corp. 

PO Box 9085 
Beijing 

People’s Republic of China 
Tel: (66) (1)512-3435 
Fax: (66) 1-512-3437 
TLX: (716) 222529 FLUKE CN 

inslrlmpex - Fluke Service Center 
(For Fluke products) 

Scite T ewer Room 2 1 01 
22 Jiam Guo Man Wal Dajie 
PO Box 9085 
Beijing 

People’s Republic of China 
Tel: 66 01 512-3436 



Colombia 

Industries Philips de 
Columbia S,A. 

(For Philips products) 

Apartado Aereo 4262 
Calle13No. 51-39 
Bogota 

Tel: 57 1-2600600 
Fax:57-1-2610139 
TLX: ptvicolon 44776 

Sistemas E Instrumentation, Ltda. 
(For Fluke products) 

Carrera 21, No. 39A ■ 21* Of. 101 

Ap. Aereo 29583 

Bogota, Colombia 

Tel: (57) 232-4532 

Fax: (57) 1-287-2248 

Costa Rica 
Electrocom 
Apartado 7742 
^n Jose 
Costa Rica 
Tel: 53-0083 n. 

TLX: 3050eleoomcr 

Cyprus 

D. Ouzounian M. Souianlan 
St Co. Ud. 

PO Box 1775 

45, Evagoras Avenue 

Nicosia 

Tel: 357-2-442220 
Fax; 357-2-459885 
TLX: 231 5 cy automobil 

Denmairk 

Philips A/S Test & 

Measurement 
Prags Boulevard 60 
DK2300KobenhavnS 
Tel: (31) 572222 
Fax: (31) 570044 
TLX: 31201 

Egypt 

Philips Egypt Branch of Philips 
Middle East B.V. 

10, Abdel Rahman el Rafte st. 

PO Box 242 
Dokki, Cairo 
Tel: 20-2-3490022 
Fax: 20-2-3492142 
TLX:226i6phegy on 

Ethiopia 

Ras Abebe Areguay Avenue 

PO Box 2565 

Addis Ababa 

Tel: 010-231-1-518300 

Fax:251-1-52645 

TLX: 02l319phaddis 

Finland 

OY Philips AB 
Sinikalliontie 3 
POBOX75 
02631 Espoo 
Tel: 0-5026371 
Fax: 0-529558 
TLX: 1248 1150 Phil 
Tel: 0 50261* 

Fax: 0-529570* 

TLX: 12481152 phil* 

OY Philips AB* 

Kaivokatu 8 
PO Box 255 
00101 Helsinki 10 
Tel: 0 52571 

Instrumentarfum EJektronika* 

POBox64Vitikka1 
02631 Espoo 63 
Tel: 0-5281 



^Service Center 
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France 

S.A. Ptiilips Industrlelle 

et Commercials 
Division Science et Industrie 
105 Roe de Paris, BP 62 
93002 Bobigny Cedex 
Tel: (1) 49428080 
Tel: (1) 49428073* 

Fax: (1)49428100 
TLX: 235546 

Germany 

Philips QmIsH-EWl 

Head Office 
Miramstrasse 87 
D-3500 Kassel 
Tel: 0561-501466 
Fax:0561-501590 
TLX: 997070 

Philips CmbH-EWl 
Martin Luther Strasse 3-7 
D 1000 Berlin 30 
Tel; 030-21006364 
TLX: 185532 

Philips GmbH'EWI 
Wieselweg 5 
D 4300 Essen 1 1 
Tel: 0201-3610-245 
Fax:0201-3610265 
TLX: 857-226 

Philips GihbH-EWI 

Tb- Heuss Allee 106 
D6000Frartdurt90 
Tel: 06&-794093-31 
Fax: 069-794093-91 
TLX; 413611 

PMips GmbH-EWI 
Meiendorferstrasse 205 
D 2000 Hamburig 73 
Tel: 040-6797-278 
Tel: 040-6797471* 

TLX. 2116625 

Philips GmbH-B^ 
Ikatusallee 1A 
D 3000 Hannover 1 
Tel: 0511-6786-120 
TLX; 923950 

Philips GmbH - EWl 
Oskar Messterstrasse 1 8 
(For Rul^e products) 

D 8045 Ismaning 

Tel:089 9605 121 

TLX: 21 701380 phd, memo = 

de73txm 

Philips GmbH -EWl 
Kilianstrasse 142 
D 8500 Nuernberg 12 
Tel: 091 1-3603293 
TLX: 21701 380 phd, memo = 
de73txn 

Philips GmbH "EWl 
Hoehenstrasse 21 
D 7012 Fellbach 
Tei 0711-5204-121 
Tel: 0711 5204150* 
Fax:0711-5204136 
TLX: 7254669 

Great Britain 
Philips Scientmc Test & 
Measurement 
Colonial Way 
Watford Herts WD2 4TT 
Tel: 0923-240511 
Fax: 0923-225067 
TLX: 934583 phitmd 

Philips Scientific Test & 

Measurement 

YofLstreet 

Cambridge CB1 2PX 
Tei. 0223-358866 
Fax: 0223 321764 
TLX; 817331 phsc cam g 



Greece 

Philips S.A. Hell^que 

PO Box 3153 

1 5, 25th March Street 

1 5 GR 1 7778 T avros/Athens 

Tel: 30-1-489491 1 

Fax:30-1-4815180 

TLX:241566PHATGR 

Hong Kong 

Philips Hong Kong Ltd. 

(For Philips products) 

29/F Hopewell Centre 
17 Kennedy Road 
G.P.O. Box 2108 
Hong Kong 
101:852-5-8215888 
Fax:852-5-8655408 
TLX: 73660 philh hx 

Schmidt Cc€k><H.K.X Ltd. 

(For Fluke products) 

18th Floor, Great Eagle Centre 

23 Hartxjur Road 

Wanchai, Hong Kong 

Tel: (852) (5) 8330-222 

Fax: (852) 5-836-2652 

TLX: (780) 74766 or 76762 SCHMC HX 

Iceland* 

Heimelistaelci S.F. 

(For Philips products) 

Saetun 8 
125 Reykjavik 
Tel: 1-691500 
Fax: 1-691555 

Semeind 

(for Fluke products) 

Brautaiholt 8 
125 Reykjavik 
Tel: 1-25833 
Fax: 1-621531 
TLX: 3136 samein is 

India 

Relco Becironics. St 
Bectticals Ltd. 

I&E Division 

(For Philips products) 

Band Box House 

254 Dr. Annie Besant Road 

Bomb^ 400 025 

Tel: 022 4930311/4930590 

Fax: 022 4941698 

TLX: 76049 

Peico Electronics St 
Electricals Ltd. 

ISiE Division 
(For Philips products) 

7 Justice Chandra 
iVladhab Road 
Calcutta 700 020 
Tel: 473621 

Peico Electronics St Electricals Ltd. 
I6[E Division 

(For Philips products) 

68, Shtvaji Marg 
New Delhi110 015 
Tel: 530153 
Tel: 533956/57* 

TLX: 031 3142 

Pelco Electronics Si 
ElectrtealsLtd. 

I^E Division 

(For Phiips products) 

No 3 Haddows Road 
Madras 600 006 
Tel: 472341 
TLX; 041 499 

Pei CO Electronics & 

Electricals Ltd. 

I^E Division 
(For Philips products) 

731 1 St Mark's Road 
Bangalore 560 001 
Tel: 579119/579164 
TLX:084&6185 



Hinditron Services Pvt., Ltd. 
(For Fluke products) 

Industry House 
23-B Mahal industrial Estate 
Mahakali Caves Road 
Andheil (E) Bombay 
400 093* India 
Tel: (91) (22)636^560 
(91) (22) 634-8268 
Fax: (91) 22-822-0197 
TLX: (953) 11 -79286 HIPL IN 

Indonesia 

P.T Daeng Brothers 
(For Philips products) 

Centre Point Building, 3rd R. 
Jalan Gatot Subroto Kav. 35/36 
PO Box 41 Tebet 
Jakarta 

Tel: 62-21 -5207335 
Fax:62-21-5207550 
TLX: 62798 phdcia 

P.T. Lamda Triguna 
(For Fluke products) 

PO Box 6/JATJG. Jakarta 13001 
Indonesia 

Tel: (62) (21)819-5365 
Fax; (62)21-819-9631 
TLX: (796) 63938 KA lA 

Iran 

Philips Iran Ltd. 

Private Joint Stock Comp, 

PO Box 11365-3891 
TEHRAN 

Tel. 98 21-674138/6751 58 
TLX: 212545 pl^ ir 

Ireland 

arcuit Speciaists Ltd. 

Unit 5, Enteiprise Centre, 
Plassey Technology Park 
Castleroy, Limerick 
Tel: 061 330333 

Italy 

Philips S,p.A. 

Sezione S St I, T & M Dept. 

Vtale Elvezia 2 
20052 Monza 
Tel: (039) 3635240/8/9 
Fax:039-3635309 
TLX: 333343 

Japan 

NF Circuit Design 
Block Co., Ud* 

(For Philips products) 

3-20 Tsunashima Higashi* 6 
Chome* 

Kokokuku* Yokohama 223 
Tel: (045) 452-041 1 
TLX: 3823-297 

Japan 

Nihon Philips Corporation* 
Shuwa Shinagawa Building 
26/38 Tahanawa 3-Chrome 
Minatu-ku Tohyo 108 
Tel : 4485511 

John nuke Mfg. Co., Inc. 

Japan Branch 
(For Fluke products) 

Sumitomo Higashi ShinbashBWg 
1-1 11 Hamamatsucho 
Minato-ku* Tokyo 1 05, Japan 
Tel: (81)(3) 434-0181 
Fax: (81) 3-434-0170 
TLX: (781)2424331 FLUKJPJ 

Jordan 

Jordan Medical Supplies St 

Services 

PO Box 140415 

AJBiader 

Amman Jordan 

Tel: 962 6 819929 

Fax: 962-2-823556 

TLX: 22161 jms |0 



Kenya 

Philips Kenya Ltd. 

01 Kalou Road. Industrial Area 

PO Box 30554 

Nairobi 

Tel: 254-2-557999 
Fax; 254-2-543135 
TLX: 24033 

Korea, Flepublic of 
Pyour?g Corporation 

(For Ruke products) 

Yeo Eui Do 

POBoxU 

Seoul Korea 

Tel: (82) (2) 784 9942 

Fax: (82) 2 784-2387 

TLX: MVOUNG K24283 

South Korea 

Philips Industries (Korea) Ltd. 
(For Ptiilips products) 

CPO Box 3680, Philips House 
260-199, Itaewon-Dong 
Youngsan-Ku 
Seoul 

Tel: 82-2-7970378 
Fax: 82-2 7978048 
TLX: phifcofk 27291 

Lebanon 

Electronic Supplies S.A.R.L. 
Autostrade Dora, Hayek Bldg. 

PO Box 90 1388 
Beyrouth 
Tel: 01 -894243 
TLX: 42950 DICI 

Luxemburg 
Philips Luxembourg 
Professional Systems S.A* 

Rue desJoncs4 
L-1818 Howald 
Tel: 4961 11 
Fax: 400577 
TLX: 60572 

Malaysia 

Electronic Systems (Malaysia) 
Sdn. Bhd- 

(For Philips products) 

Lot 51 S^tion 13 

Jalan University 

Petaling Jaya - Selangor 46200 

Tel: 60-3-7560112 

Fax:60-3-7560761 

Mecomb Malaysia Sdn. Bhd. 

(For Ruke products) 

POBox24 

46700 Petaling Jaya 

Selangor. Malaysia 

Tel: (60) (3) 774-3422 

Fax: (60) 3-774 3414 

TLX: (784) MA37764 ME(X)MB 

Malta 

Charles A* Micallef & Co. Ltd* 

PO Box 527 
21 7 St. Paul Stf. 

Valletta 

Tel: 356-234313/233506 
TLX: 1651 mica mw 

Mexico 

Mexioana de Electronica 
Industrial S.A* (Mexel) 

Diagonal No. 27 

Entre Calle de Eugenia Y Ave. 

Colonia del Valle 

C.P. 03100, Mexico 

Tel: (90) (5) 680 4323 

Fax: (525) 687-8695 

TLX: (383) 177 1823 MDEIME 

Mexel Servipfos en Compolacioti* 

Instrumentation Y Perifericos 
Blvd. Adolfo Lopez Mateos No. 163 
Col Mixooac 
Mexico D.F. 

Tel: 90-5-563 5411 



^Service Center 
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Samter 

2 Rue de Bapaume 
Casablanca 
Tel: 243050 

Sotnaclel 

304 Boulevard Mohammed V 
Casablanca 05 
Tel : 306051/52 
TLX. 27021 

Hepal 

Baliaiiiraifia Engineering & 

Sales (P) Ltd. 

(For Philips products) 

Jyoti Bhawan 
PO Box 133 Kanlipath 
Kathmandu 
Tel: 2-251 34 
TLX: jyoti np 

Associated Enterprises 
(For FluKe products) 

GPO Box 790. Py^hal Tole 
Kathmandu, Nepal 
Tel: 13868 

TLX: (947) 2566 ASCENT NP 

NetherlaiKis 
Philips Nederland B V. 

Test en Meetapparaten 
Hoevenseweg 55A 
Postbus 1 15 
5000 AC Tilburg 
Tel: 013-390112 
Fax:013-427526 
TLX: 52663 

Philips Nederland 
Technische Service Prof, AJkl / 
HurKsestraat2C 
Gebouw HBR 
5652 AJ Eindhoven 

New Zealand 
Philips S€ieniflc& 

Industrial CTY Ltd. 

Test & Meastirement Dept. 

2 Wagner Race 
PO Box 4021 
Auckland 3 
Tel: 09-084-160 
Fax: 09^662726 
TLX: N2 2395 

Nigeria 

Associated Bectrtmic PrcniifCts 

(Nigeria) Ltd. 

KM 16. IkoroduRoad 
Ojota 

PO Box 1921 

Lagos 

Tel: 234-1-900160^69 
Tel: 234-1-932825" 

Fax: 234 1-615601 
TLX: 21961 NG 

Norway 

Norsk Philips AS 

Dept. I & ETest & Measurement 

Sandstuveien 70 
PO Box 1 Manglemd 
O612 0sto6 
Tel: 47-2-3561 10 
Tel: 47 2 660200* 
Fax:47-2-361457 
TLX: 856 71719 

Oman 

Messrs. Mustafa Jawad 
Trading Co. 

PO Box 4918 
Ruwi, Sultanate of Oman 
Tel: 968 709955 
Fax: 968-7972 77 
TLX: 3731 mujatraon 



Pakistan 

Philips Electrical Co. of 
Pakistan (Private) Ltd. 

(For Phlips products) 

Philips Mark^, M.A. Jinnah Road 
PO Box 7101 
Karachi 3 

Tel: 92-21-725772/9 
Fax:92 21-726694 
TLX: 2674 phpakpk 

International Operations 
<PAK Private), Ltd. 

(For Fluke products) 

505 Muhammadi House 
1.1. Chundrigar Road 
PO Box 5323 
Karachi 2, Pakistan 
Tel: (92) (21) 221 127 
Fax: (92) 21 -241 1241 
TLX: (952) 24494 PIOPK 

Paraguay 

Philips del Paraguay S,A. 

(For Philips products) 

Avenida Art^as 1 51 9 
Casila de Correo 605 
Asuncion 

Tel: 595 21-291924 
Fax:595 21-211662 
TLX: py 21 5 

Peru 

Philips Peruana S.A. 

Carretera Central KM 6.5 

Apartado 1841 

Lima 1 000 

Tel: 51-14-350059 

Fax:51-14-423107 

Importaciones y Representaciones 
Bectronicas S.A. 

(For Ruke producis| 

Avda. Franklin D. Roosevelt 105 

Lima 1 1 Peru 

Tel: (51) (14) 26^650 

TLX: (394) 25663 PE IREING 

Philippines, Republic of 
Philips Indu^iial 
Oevelopmetit Inc, 

(For Philips products) 

2246, Pasong Tamo 
PO Box 911 

MCCPO Makati Riazal D 
Metro Manilla 
Tel: 63-2-6100161/69 
Fax: 817-3474 

Spark Radio & Electronics, Corp, 
(For Fluke products) 

PO Box 610, Greenhills 
Metro Manila 1502 
Philippines 
Tel: (63) (2) 775192 
Fax: (63) (2) 7220313 
TLX: (712) 4005 RLA PH PU 

Portugal 

Philips Portuguesa, S.A.R.L. 
Division of I & E 
Test & Measurement 
Av, Eng. Duaile Pacheoo 6 
1009 Lisboa Codex 
Tel: 1-657161 
Fax: 1-658013 

Philips Portuguesa* 

Division I & E 

Rua Eng Erequii de Campos 162 
4100 Porto 
Tel: (2) 678276 
TLX: 28790 

Qatar 

Darwish Trading Company 
PO Box 92 
Doha. Qatar 

Tel: 974-422781 ext. 228 
Fax: 974-426378 
TLX: 4296 tradardh 



Saudi Arabia 

Messrs. A, Rajab Bt A, Silsilah 

Head Olflce 

PO Box 203 

Jeddah 21411 

Tel: 966-2-6610006 

Fax: 966-2-6610164-6610556 

TLX: 601180 amdass] 

Messrs. A. Rajab & A. Silsilah 

PO Box 260 
Riyadh 11411 
Tel: 966-1 4122425 
Fax: 966- W122366 
TLX: 404787 amdas si 

Messrs. A- Rajab S A. Silsilah 

PO Box 587 
Damman 

Tel: 966-3^322596/8331670 
Fax:966-3-8271962 
TLX: 601044 amdas sj 

Singapore 

Philips Propel Development (S) 
PTYLtd. 

(For Philips products) 

Lorong 1 , Toa Payoh 
Singapore 1231, PO Box 340 
Toa Payoh Central Post Office 
Singapore 9131 
Tel 65-3502000 
Fax: 65-2535673 
TLX: philips rs/21375 

Rank O’Qonnof s Pte IJd. 

(For Ruke products) 

O'Connor House 

96 Pasir Panjang Road 

Singapore 051 1 

Republic of Singapore 

Tel: (65) 473 7944 

Fax; (65) 472-4508 

TLX: (766) RS 21023 OCONSIN 

South Afrii^ 

South African Philips Pf Y Ud. 

I & E Division Test & 

Measurement 

10 Bondstreet, Randbuig 

Johannesburg 2000 

Tel: 27-11-669-3911 

Fax: 27-11^9-3096/889 3191 

TLX: 4-261 52-sa 

South African Philips PTY Ltd/ 

1 & i Customer Support Centre 
195 Mai Road, PO Box 58066 
Martindale. New Ville2092 
Tel: 27 11=470-5937 
Fax: 2711-470-5166 
TLX: 4-261 52 SA 

Spain 

Philips Ibeiica SAE 

Depto Instrumentacion de 
Medida 

Poligono Industrial Zona Ranca 

Sector C calle F 

08004 Barcelona 

Tel: 34-3-3361061 

Fax: 34-3-3355836 

TLX: 51293/59292 

Philips Iberica* 

Depto Instrumentacion de 
Medida 

Martinez Villergas 2 
26027 Madrid 
Tel: 34-1 -4042200 
Fax: 34-1 4048603 
TLX: 27710 

Philips Iberica SAE* 

Jose Olabarria 6 
46012 Bilbao 
Tel: 34-4-1313600 
Fax:34 4-432 0961 
TLX: 31230 



SdLrnma 

Hayieys lleofronicss & 

Engineering Ltd. 

(For Philips products) 

POBOX70 
400 Deans Road 
Colombo 10 
Tel: 599067 
Fax: 596766 
TLX: 21146/21384 

Computerlink Data Systemsi Ltd. 

(For Fluke products) 

68 Havelock Rd. 

Colombo* 5, Sn Lanka 
Tel: (94) (1)502202/3 
Fax: (94) 1-502203 
TLX: (954) 22455 COLINK CE 

Swedifi 

Philips Kislaindustrier Ai 

POBox33 
16493 KiSta 
Tel: Oe- 7031000 
Fax:06-752 0631 
TLX: 1 7173 philkis 

Svenska A.B. Philips* 

Div. Irxlusthelektronik 
Avd. Matinstrument 
1 1564 Stockholm 
Tel: 782-1600 

Switzerland 
Philips AG Test und 
Messtechnik 
Posttach 670 
6027 Zurich 
Tel: 01 4682390 
Fax: 01 4628595 
TLX: 615760-0 

Philips SA 
Test et Mesyre 
Avenue du Mont Blanc 
1196 Gland 
Tel: 022/647171 

Syria 

Philips Moyer^rlent S,A.R.L 

Rue Fardoss 79 

PO Box 2442 

Damascus 

Tel: 216605^21650 

TLX: phisyr4ii203 sy 

Taiwan 

Philips Taiwan Ltd, 

(For Philips products) 

150, Tun Hua North Road 
PO Box 22978 
Taipei 

Tekeee 2 7120500 
Fax:666-2-7125442 
TLX: 21570 philipei 

Schmidt Electronics Gorp. 

(For Ruke products) 

5lh Floor, Cathay Min Sheng 
Commercial Building, 

344 Min Sheng East Road 
Taipei, Taiwan R.O.C, 

Tel: (886) (2) 501 -3466 
Fax: (866) 2 502 9692 
TLX: (785) 11111 SCHMIDT 

Tanzania 

Philips (Tamarwa) Ltd, 

T.D.F.L Building - 1st Fbof 
PO Box 20104 
Ohio/Upanga Rd 
Dar es Salaam 
Tel: 29571/4 
TLX: 41 01 6 
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Thailand 

Philips Electiical Co. of 
Thailand Ud. 

(For Philips praducts) 

283, Silom Road 
POBox 961 
Bangkok 10500 
Tel: 66 2-233-6330/9 
TLX: 87327 philthath 

Maasuretronix Ltd. 

(For Fhjke products) 

210231 Ramkamhaeng Road 

Bangkok 10240 

Thailand 

Tel: (66) (2) 375-2733 
Fax; (66) 2-374-9965 
TLX; (788) 82796 HUAMARK TH 

Tynesla 

S,TXE,T. 

32 bis nje Ben Ghedahem 
Tunis 

Tel: 348666 
TLX: 14512 

Turkey 

Turk Philips Tiearet A.S. 
Talatpasa Caddesi no. 5 
POBox 161 
80640 Levent-lstanbul 
Tel:90l 1792770 
Fax:90-1-1693094 
TLX: 24192 phtrtr 

United Arab Emirates 
Al Sanani Trading Est 

PO Box 7187 
Abu Dhabi. U.AE 
Tel: 971-2-771370 
Fax:971-2 728963 
TLX: 23966 Sanani em 

Hads Al-Afag Ltd 

POBox 8141 
Dubai, UA E. 

Tel: 971-4-283625 
TLX:48168Afaqem 

Uruguay 

Cossin Urugway a S,A, 

(For Fluke products) 

PO Box 1400 
Ubertad2529 
Montevideo. Uruguay 
Tel: (598) (2) 789015 
TLX; (398) 23010 COAUR UY 

Venezuela 

Venezolanas Philips S.A. 
(For Philips products) 

Av. Frandsco de Miranda 
Urb. La Carlota, 

Edf. Centro Empresarial Parque 

del Este 

Apartado 1 167 

Caracas 1010-A 

Tel: 58-2-203, 71111 

Fax:58-2 2391090 

TLX: 25267 rvpsa VC 

Cossin C.A. 

(For Fluke products) 

Calle 9 Con Calle 4, Edw I Edinuibi 
Apartado de Correos NR-70.136 
Los Ruioes 

Caracas 1070-A, Venezuela 
Tal: (58) (2) 241 03-09 
TLX: (395) 21027EMVEN VC 

Yemen Arab Republic 
Hashed Trading & Travel Agency 
All Abdulmugni st. 

PO Box 1221 

Sana'a. Yemen Arab Republic 
Tel: 967-2-273231 
TLX: 2230abgbarye 



Zaire 

Philips Electronics S 

1 37 Boulevard du 30 Juin 

BP 16636 

Kir^hasa 

Tel: 31693 

TLX: 21078 kinshasa 

Zambia 

Philips Bectdcal Zambia Lid. 

Mwenbeshi Road 
PO Box 31878 
Lusaka 

Tel: 218511/218701 
TLX: za 41220 

Zimbabwe 

Philips Electrical (Pvl) Ltd. 

62 Mutare Road 
POBox 994 
Harare 

Tel: 4721 1/48031 
Fax:263-4-47966 
TLX: 2236 

For Countries not listed dbove; 
Philips Export B.V. 

1 S[ E 

Test S[ Measurement 

building HVW-3 
POBox 218 
5600 MD Eindhoven 
The Netherlands 
Tel: +31 40 711546 
Fax: +31 40 711508 
TLX 35000 phtcnl 

Fluke Inf 1 Coip. 

POBox 9090 
Mail Stop 206A 
Everett. WA 98206-9090 
Tel: 206-356^5500 
Fax: (206)356^5116 
TLX; 185103 FLUKE UT 



U.S.A. 



Alabama 

Huntsville 

4920 Corporate Drive Suite J 
Huntsville, AL 35805-6202 
(205) 837-0561 

Arizona 

Phoenix 

221 1 S. 48th Street Suite B 
Tempe.AZ 85282 
(602) 436-6314 

California 

Irvine* 

PO Box 19676 
Irvine, CA 9271 3-9676 
1 6969 Von Kaiman Ave. 

Suite 100 
Irvine, CA 92714 
(714) 863-9031 

Noftherin* 

46610 Landing Parkway 
Fremont, CA 94536 
(415)651-5112 

Colorado 

Denver* 

14160 E. Evans Ave 
Aurora, CO 80014 
(303)695 1000 

Connecticut 

Hartford 

Glen Lochen East 
41 -C tsiew London Turnpike 
Glastonbury, CT 06033 
(203) 659-3541 

Florida 

AHannonte Springs* 

550 South Northlake Blvd. 
Altamonte Springs. 

FL 32803 
(407) 331 4881 

Georgia 

Atlanta 

2700 Delk Read Suite 150 
Marietta, GA 30067 
(404)953-4747 

■llnols 

Chicago* 

1 150 W. Euckd Avenue 
Palatine. IL 60067 
(708) 705-0500 

Indiana 

Indianapolis 

8777 Purdue Road Suite 101 
Indianapolis, IN 46268 
(317)875-7870 

Massachusetts 

Boston 

Middlesex Techrxjlogy Center 
900 Middlesex Turnpike 
Building 6 
Billerica, MA 01821 
(506) 663 2400 

Maryland 

Rockville* 

5640 Fishers Lane 
Rcckville, MD20B52 
(301)770-1570 

Michigan 

Detroit 

45550 Helm Street 
Plymouth, Ml 481 70 
(313)522-9140 



Minnesota 

Minneapolis 

1 380 Corporate Center Curve 
Suite 113 
Eagan. MN 55121 
(612) 654-5526 

Missouri 
St. Louis 

1 1 756 Borman Drive Suite 160 
St Louis, MO 63146 
(314) 993-3805 

ftew Jersey 

Paramus* 

PO Box 930 

Paramus. NJ 07653-0930 
West 75 Century Road 
Paramos, NJ 07652 
(201) 262-9550 

New York 
Rochester 

451 5 Culver Road 
Rochester, NY 14622 
(716)323-1400 

North Carolina 
Greensboro 
1310 Beaman Place 
Greensboro. NC 27408 
(919)273-1918 

OWo 

Cleveland 

Plaza South Three Suite 402 
7271 Engle Road 
Middleburg Heights, OH 44130 
(216) 234-4540 

Pennsylvania 
Philadelphia 
200 Undenwood Drive 
Malvern, PA 19355 
(215) 647-9650 

Texas 

Dallas* 

1601 Royal Lane Suita 307 
Dallas, TX 75229 
(214)869-0311 

San Antonio 
10417 Gulfdale 
San Antonio, TX 7821 6 
(512) 340-0498 

Washington 

2375130th Ave. N.E. 

Suite 100 

Bellevue, WA 96005 
(206)681-6966 
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